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The Pioneers of Laminated Plastics 
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FREE CUTTING 
AND 
AIR HARDENING 





SPECIAL NICKEL CHROME STEEL FOR MOULDS 
This quality is now offered for the first time as a free-cutting type 
without, however, impairing its well-known physical properties. 
Supplied in the ready heat-treated state for short runs, or in the 
annealed state for subsequent hardening, tempering and plating for 
long runs. After machining a high degree of polish is attained. 


OUR OTHER SPECIAL MOULD STEELS ARE 


K.E.A28. For long runs, when using corrosive powders. This is a 
special stainless mould steel. 

K.E.961. For long runs, having special resistance to abrasion. 
Expressly designed for the most accurate mould work. Possesses deep 
hardening qualities in oil or air with minimum distortion. Will not 
shrink in use and takes a hard mirror polish, which will not easily tarnish. 
K.E.169. Presents a particularly hard surface after case-hardening. 
Polishes well and has a high core strength. 


K.E.970. Particularly dense alloy steel for Master Hobs, etc 


We specialise in the manufacture of all types of Precision Ground Steels 
to the finest limits to meet the needs of modern automatic production. 


( KAYSER § ELLISON § &CO.LTD.) 


CARLISLE STEEL WORKS, SHEFFIELD. EST. IN 1825 
London Stockists (except for Stainless Steels): FARMER, STEDALL & CO., 145-157, St. John St., Clerkenwell, E.C.1 
London Stockists for Stainless Steel: MACREADY’S METAL CO., LTD., 131-135, Pentonville Road, London, N.1 
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| |: lake it in our stride.. 


. give us the opportunity of helping 
edie sage: ~ If mmc mouldings 
can it offer our Services. 


PUNFIELD & BARSTOW 


(MOULDINGS) LTD 


| BASIL WORKS, WESTMORELAND ROAD, QUEENSBURY, LONDON, N.W.9. 
*Phone: COLindale 7160 & 7956. ‘Grams: Punfibars, Hyde, London. 


FOR INJECTION MOULDINGS 














| PWoORN RAMS 
ED MADE NEW (|| OPPORTUNITIES 


| pern IN PLASTICS 


A most informative handbook entitled “OPPORTUNITIES 
IN PL AST 1S” - now available for distribution. This 
guide d ble detail the prospect of 
careers in all eensinne of the Plastics Industry—know- 
ledge required, salaries, possibilities of promotion, and 
so on—and explains how you may prepare for these 
opportunities through our modern home-study courses. 


We specialise in Plastics training and our courses are 
authoritative, up to date and pn ay we. 
range of our tuition is wide, coverin: ay 
Instruction in Basic Subjects, PLASTICS S TECHN HNOLOG 
coaching for the CITY. AND GUILDS EXAMINATIONS, 
and specialised instruction in such specific branches 
of the industry as: 


Plastics Mould Design, Plastics in the Paint, Varnish and 

Lacquer Industries, Plastics Costing and Estimating, Plastics 

for the AircraftIndustry, eae forthe Electrical industry, 

Plastics for the Building Industry, Plastics in Sales Pro 

motion, Plastics in Textiles, Designing in Plastic, Synthetic 
Rubber Technology, etc. 


All courses are conducted under a guarantee of 


WITH “SATISFACTION OR REFUND OF FEE” 


STAINLESS STEEL “ ge IN PLASTICS "will be sent on 
OR OTHER METALS request, free and without obligation. ce 


contains so much useful information and guidance 
that whatever your interest in Plastics may be, you 




















































novective iaieieninitaian os should make a point of writing for your copy at once. 
P N 
for Mills, Cutters and Mixers BRITISH INSTITUTE OF 





PLASTICS TECHNOLOGY 
M ETA L S P RAY E RS LTD. 2, Shakespeare House, 

CARLISLE RD., THE HYDE, LONDON, N.W.9 17, Stratford Place, London, W.1 
COL. 8161 




















OCTOBER, 1945 PLASTICS iit 


SILENCE! , 


BRAINS TRUST) 7 
IN SESSION ! 

























Ferguson’s ‘ ‘NESTORITE” Moulding 
Powders ‘“‘answer to’’ your every 
moulding requirement—precisely ! 
Why not submit us YOUR problem 
and get the correct solution? 


JAMES FERGUSON  aONa LID 


Dominion & Foreign Representatives: : Mite ra 2283-5 

A. 8. HARRISON & Co. Pty. Ltd., 85, Clarence St., Sydney, Australia, JOSE DELCLOS, Gignas, 39 Barcelona (2), Spain. 

ANDREIBERJONNEAU, 33, Boulevard des Batignolles, 33, Paris EINAR HOLMARK, 19, G . 
— (Ville), France. a la en Oe 
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Comfort heating 
and 


HOT WATER 


This modern gas-fired installation at the 
Bristol Aeroplane Company’s works con- 
sists of three boilers’ equipped with auto- 
snatic temperature regulators, constant gas 
pressure governors and special silencers. 


This plant feeds a system of Invisible 
| Embedded Warming Panels throughout 
i the building, which is extensively insulated 
with 2in. slab cork. A minimum tem- 
perature of 65°F. is maintained by a 
i modulator type of regulating valve. 


The water-to-water calorifier with auto- 
i matic temperature control is capable of 
heating 300 gallons per hour from 50°F. 
to 150°F. 

Heat for the inlet ventilating system is 
supplied by high pressure mains direct 
from boiler plant to heater batteries, auto- 
matically controlled for temperature. 


The whole system operates without 
attention beyond occasional cleaning of bur- 
ners and setting of thermostats. Tests show 
that gas consumption ‘is very reasonable. 










For clean, quick, controllable heat 


the choice is 


GAS 


British Gas Council t Grosvenor Place SWt 
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THERMO - COUPLE 


SURFACE CONTACT 
PY ROMETERS 


pyrometers used for ing platen 





TD 
ERDINGTON, B’'HAM, 24 


TELEPHONE: EAST 0276/ 













































MAY HELP TO 
IMPROVE 
YOUR 


a A PRODUCTS 
W yil 


TENAPLAS 


PIONEERS /N PLAST/CS LTD 
7 PARK LANE LONDON W | 
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=TURNER-PLASTIC: 





Designed for compression moulding of plastics, the Turner Plastic Press is a 
compact, completely self-contained hydraulic unit providing any required pressure 
between 10 and 50 tons. Installed in a moment : a single connection to the electrical 
supply and it is ready for use. Simple in operation: one lever controls both 
opening and closing movements. Its sturdy construction guarantees long and depend- 


able service. Supplied with protective guards. Write for descriptive literature. 


TURNER MANUFACTURING CO. LTD., VILLIERS ST., WOLVERHAMPTON 
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YOU'RE a 
INVESTIGATING 
PLASTICS FOR THE 


JOB, SIR? 


Then to whom should you go for 
counsel ? 








Crystalate can offer you the benefit of 
46 years’ experience in the craft of 
Plastic Moulding. 





Co-operation in the initial designing is 
essential and you must have confidence 
that your Moulder will suggest the most 
economical and speedy method of 
production in the material best suited 
to the characteristics of the job. 


Crystalate have won the confidence of 
many manufacturers using Plastic 
Mouldings for the first time. 


THEREFORE GENTLEMEN VOL SHOLLD 





CONSULT 


CRYSTALATE 


PLASTIC 








MOLLDERS & TOOLMAKERS SINCE 1a99 





Crystalate i td., solden Creen, 1 onbridge, Kent. 
Phone: Hadlow 233/4/§ (20 lines) 
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ARE YOU READY WITH 
YOUR POST-WAR PACK? 





When planning for the future do not forget 
that the cost of your products will be con- 
siderably affected by the packing. Guard 
against high breakage, freight and storage 
costs by asking Thompson & Norris to help 
you design the best possible pack. Supplies 
are still limited, but Thompson & Norris can 
help you with designs and samples to prepare 
for the more plentiful days ahead. Act in 
good time and apply now. 


THOMPSON 
& NORRIS 


CORRUGATED 
FIBRE-BOARD PACKINGS 


THE THOMPSON & NORRIS MANUFACTURING Co. Ltd. 


Gt. West Road, Z > factories also at 
Brentford, Middx. ST & N: Hayes, Histon and 
Phone: Ealing 4555. WG Edinburgh. 
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No. 366. FLAT SPRING 
PLAIN EN! 


No. 159. 
SQUARE SECTION. 


jain steel ‘ 


nd 
rebar of every type am 


make 
ifferent. We can 
oeshet® to special shape 







ment is at your disposal. 
Send for war-time 











No. 421. 
GROVER TYPE. 





No. 1302. 
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No. 352. BEVELLED 
ALL WHIT SIZES. 


No. 367. 
HEAVY DOUBLE 





No. $4. 
LIGHT DOUBLE 
COIL. 


No. 352. 
PLAIN. 


No. 554. ROUND. 
HARDENED AND 
TEMPERED DOMED. 


No. 1131. 
FLANGE WASHERS. 


3” HOLE. 
5.” HOLE, 


LARGE 2}. 
SMALL 1}. 


No. 554 D. 
HARDENED AND 
TEMPERED. 


PRINGS 


Sole Makers: 


HERBERT TERRY & SONS LTD., REDDITCH 


LONDON MANCHESTER 


BIRMINGHAM 
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CONTROL OF FORM 














More than any other materials, 
plastics are concerned with 
Shape, as well as properties. 
In the shaping of plastics 
much depends on skill in the 
devising and making of satis- 
factory moulds. For this we 
can offer you all the resources 


of the Cornercroft organisation. 





CORNERCROFT VCE WORKS: COVE NTRY— 





SUBSIDIARY OF 
= ® CPL.5 


tints Ns TURNING. To 
T U E Fy O obtain the best results 
venue. vorwnent | Oe oad lgheouts 
High speed steel tools 
are recommended. Tools should be 
specially reserved for machining Tufnol. 
Grind and sharpen ordinary metal 
working tools in accordance with 
recommendations in. the “ Manual on 
Machining Tufnol”., Overheating, dis- 
coloration and “burning” are the 
result of incorrectly shaped or applied 
Information on all machin- : 
ing operations is contained tools. Back off the end piece before turn- 


i “ M | . 
” Mndhinlag Taal”. ing “ banks” of washers, gear blanks, etc. 


TUFNOL LT? 


PERRY BARR BIRMINGHAM 228 











THE ENGINEERS MATERIAL, NON- 
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SPECIAL 
TOOLS 


MACHINING 
PLASTICS 


It is important that keen 


cutting edges be maintained. 


FIRTH-BROWN 
‘MITIA CARBIDE 


Tools tipped with FIRTH-BROWN 
“MITIA” CARBIDE resist the 
abrasive action encountered in the 
machining of many plastics and 


laminated materials. 


FIRTH-BROWN 
MITIA CARBIDE 


Saws tipped with “MITIA” 
CARBIDE give the desired finish 
at high speeds. 












FIRTH i BROWN 


THOS FIRTH « JOHN BROWN LTD SHEFFIELD 
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ROSSELLS 


(ESTABLISHED 1845) 


HIGH GRADE STEEL MANUFACTURERS 


FOR A CENTURY 


DIERTELISYOURNPE GIT 


ALSO 


PRES SMO OLS 














‘PRESSURE VESSELS 


WITH PATENT QUICK OPENING DOORS 








PLASTICS 


STEAM JACKETED 
PANS, AUTO- 
CLAVES, HEATERS, 
CONDENSERS, 
ETC. OF WELDED 
CONSTRUCTION. 


EDWIN DANKS & co. (OLDBURY) LTD. 
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y “\. SWITCH OVER TO -~=- 





The RAYMOND 
Laboratory Mill 


4 For small test runs and sample lots 


T’S here, ready for delivery! This compact little Laboratory Mill For Chemical and 

with its own self-contained motor is specially suitable for Food 
Manufacturing and Industrial Laboratories. Handles minerals, chemicals 
and gives real commercial results on a small scale. Rapidly pulverises Limestone, Asphalt, 
several pounds of material at a time to a high degree of fineness. Meshes 
are supplied to cover wide requirements. The motor runs at 10,500 revs. 
per minute and operates by simply plugging in to the nearest electric Foodstuffs, Drugs, 
light switch. That’s the kind of grinding mill you want in your laboratory. 
Write for illustrated brochure and price list. 


@ 
~ INTERNATIONAL i's) COMBUSTION 


C! NINETEEN, WOBURN PLACE, LONDON, W.C.I 


Industrial Plants, 


Burnt Lime, Sugar, 


Cosmetics. 
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From the simplest MOULDING to the most complex job 


floulded Produe 


CHESTER ROAD TYBURN - BIRMINGHAM 








TM 
mm Just another, and better, 


U S AG name for Salvage (too much 


identified with War), or Wastage—intolerable 
in business. Plastic scrap is positively not waste 
when there is a MASSON ROTARY CUTTER 
at hand to render it usable. Hundreds in 
continual use have proved it. For reducing all 
kinds of Plastic materials and synthetic rubber 


‘Use THE MASSON 
ROTARY CUTTER © 


BLACKFRIARS ENGINEERING CO., LTD., 
BLACKFRIARS HOUSE, NEW BRIDGE STREET, E.C.4. 




















OCTOBER, 1945 PLASTICS 





rials 


In: ¢ thr elements FERODO Bra 


“FERODO 


| 
FRICTION Glee Gc S 
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LAMINATED 
SYNTHETIC 


RESIN 
IMPREGNATED 


* 
Tensile Strength 
24,000 Ibs. 











per square inch. 





































THE NEW INSULATION CO. LTD. 
GLOUCESTER ENGLAND 























TEXTILES 
PLASTICS 


are produced by 


THE HOLLINS MILL 


cO. LTD. MARPLE 
CHESHIRE 


All Enquiries and Correspondence to 
5, PORTLAND ST., 
MANCHESTER, 1 








NORTHUMBERLAND S$ 


NEWCASTLE 
UPON TYNE. 








in MOULDS for 
MODERN PLASTICS 


Jig ant Gages. 


deel ae 
214/222, Cardigan Road, LEEDS, 
Telephone: LEEDS 52033 


Member of the Gauge and Toolmakers’ Association 
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9 1069 


are stepping Cth on 


perhaps you, too, are getting back into your stride 
with a gradual turn-round to “peace” production > 
There may be ways in which we can help you... 
why not investigate how and where U.K. Plastics 





can add valuable sales-appeal to your products? 


A gentle reminder to the Radio 
industry ... our capacity for 
printing and manipulating 
plastics is now a little more 
elastic than it has been. 


UK PLASTICS 





Fabricating, Engraving, and Moulding of Plastics. 
Printing on Plastics, Aluminium, Glass, Wood, etc. 


U-K:PLASTICS LIMITED - KINGSTON BY-PASS - SURBITON : SURREY 
Tclephone : ELMBRIDGE 2814-5. Established 1911 Telegrams: CELLUPRINT, SURBITON. 


R.P. 581A 
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N the skyways of 

the world it is the 
skill of the pilot and the 
navigator that is of 
paramount importance. 

ey, in turn, must 
depend upon other 
skills—the skill, for ex- 
ample, of the moulder 
whose mouldings are 
doing a vital job in so 
many parts of their 
machine. And inindus- 
try and in the home 
KENT MOULDINGS 
are helping to bring a 
rapid return to the 
amenities of the peace- 
time we have all earned. 


For 
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rise: KENT MOULDINGS. ccm: 


Footscray 
3333 


PROPRIETORS, KOLSTER BRANDES LIMITED Kolsterphone 


FOOTSCRAY, KENT 


Sidcup 








CAMBERWELL BEAUTY 
4 Trede Mork 


16-17 NEW BRIDGE STREET. E.C.4. 


SAMUELJONES & CO.LTD 


PHONE: CENTRAL 6500 
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Without being ‘ELOQUENT.: 


We could tell the world... 


During the last few years plastic materials have 
loomed large in the public mind—exaggerated claims 
have been made—yet, while deprecating this tendency, 

we feel that the achievements of ELO plastics merit 
recognition. 






The urgent and often unusual requirements of war have 
been met and revolutionary developments attained by the 
Plastics Industry. And wherever plastics can be utilised —there 
you will find one of the comprehensive ELO range—from moulding 
powders and resins to finished mouldings. 


Mouldings, Powders, Resin and Varnish. 
For everything electrical and 1,001 other uses. 
bic” 


= \ . Uff 
a) { Ce E f Vas 






7 
I, 








Y, 
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a rite NOW for information toTHE RESEARCH SECTION, BIRKBYS LTD..LIVERSEDGE,YORKS. "‘<"332""¢ 
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Why let your documents play hide and seek in leaninz, 
sagging folders when they can be filed quickly and 
found instantly in Shannograph full-vision flat top 
folders, which hang on a metal frame and never slip 
or hide. An infinite variety of indexing is possible on the 
flat top, with fixed or movable signals on the Visible 
Edge for progress, production control, etc. Frames 
fit any standard filing cabinet or deep desk drawer. 
Send 1d. stamp for leaflet. 






THE SHA 
IMPERIAL HOUSE (Dept. D.6), 15-19 KINGSWAY, LONDON, W.C.2 


And at Birmingham, Bristol, Liverpool, Manch _N le, Gi (Agent) 




















‘MOULDINGS 


RESISTANT TO FUNGUS GROWTH 


HIGH DIELECTRIC STRENGTH 
MECHANICALLY STABLE 
CLOSE TOLERANCES 

HEAT RESISTING | 
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Aircraft Component 
made by 
Plastra Components Ltd., 
Welwyn Garden City 


Another Bakelite Development 





Special grades of 
y BAhELITE LAMINATED for post-forming 


The special grades of Bakelite laminated phenolic materials for post- ~ 
forming rank among the latest developments in plastics. They furnish 
industry with a material that for many jobs solves the weight problem 
and simplifies production. 


This laminated material is strong, durable and extremely light in weight. 
It can be formed — even in double curvatures — on inexpensive wooden 
formers and machined with ease. It is ideal for large-dimension casings, 
such as the one illustrated. 


Supplied in standard gauge of 4-in., or in other gauges to meet special 
requirements. Your enquiry will bring you the fullest information. 


TREFOIL 


BAKELITE PLASTICS 


REGD. TRADE MARKS 


Pioneers in the Plastics World 
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Dealing with the Manufacture, Uses 
and Potentialities of Plastic Materials 























Proprietors - - TEMPLE PRESS LIMITED 
Managing Director - ROLAND E. DANGERFIELD 
Editor - - M. D. CURWEN, B.Sc., A.R.1LC. 
Offices - Bowling Green Lane, London, E.C.1 
Page Page 
Editorial .. - .. 472 Electroplating Plastics, by 
Total Chess .. v4 .. 474 E. E. Halls. .- 504 
Front Line Plastics .. .. 476 Testing Laminate Adhesion 512 
Microscopic Examination of ‘Production News .. a. 
Plastic Materials (Contd.), 
byJ. H. Wredden, F.R.M.S. 485 Patents Review wy fe 516 
“oo Industry Employs "49 Planned Mould Maintenance 
Service Aids Economical 
Recent Progress in Welding Production (Part XVI), Py 
of Plastics, by G. Haim 496 W.™. Halliday .. 518 
NOTICES 
“ PLASTICS ” is published in London, England, on the second Wednesday of the month. 
All instructions, matter and passed proofs for all Midland Offices (temporary) : 241, Warwick Road, 
—_ a. PLASTICS bs the 28 rey * a Kenilworth, Coventry. 
PLAST t t tt 
to on taal in thet ilo ote 5 cen Fejeohone \ Kenilworth 415 
Head Offices: 
Bowling Green Lane, London, E.C.1. Northern Offices—Manch : BD 
Inland Telegrams- - = premiaten Phone, London.” House, 274, Deansgate. 
Cables- - - - ~ Pressimus, London Telephone—Blackfriars 5038-9. 
Telephone - - Terminun 3656 (Private Exchange). Telegrams—“ Presswork, Manchester.” 
Per i | Tike Sion Git, pols cal a terials in | 
SA VE PAPER : ; short sapely ce a pts Dag tie: ~s - : 
Waste paper is still required to manufacture : : advertised in this journal should not be taken as: 
into a thousand forms for our Navy, } an indication that they are necessarily available : 
Air Force overseas. ; for export. : 


























472 PLASTICS 





OCTOBER, 1945 





EDITORIALS 





gradually being: revealed. Towards 
Nhe end of the war driplets of news came 
through as components came off the secret 
list, but to-day secrecy is generally no 
longer necessary. Chairmen of producing 
companies are telling the stories of their 
work and exhibitions throughout the 
country are giving fascinating views of 
the accomplishments during the war 
years. 

The story of our British factories is a 
magnificent one, of high endeavour and 
devotion in the face of labour and supply 
difficulties, often under the scourge of 
aerial bombardment. But the spate of 
mouldings and fabricated units to the 
ordnance centres never ceased to flow and 
fulfil the demands made by the logistics 
of war. 

So much for the home front; but, quite 
unknown to the vast majority of workers 
ig this country and quite independent of 
this vast river of production, there ran in 
North Africa, from 1941 onwards, a 
steady stream of plastic units much closer 
to the zones of war. Far from established 
factories and cut off from commercial raw 
materials and industrial plant, there grew 
up in the Middle East a source of resin 
moulding powders, of plastic mouldings 
and laminated fabrications that played no 
small part in the British Desert victory. 

It was R.E.M.E.’s baby. By its ‘‘ on 
the spot ’’ replacement of broken plastic 
parts, by its ability to produce rapid 
modifications of components, by its 
manufacture of plastic tools, and by its 
ability to examine plastic breakdown 
under war conditions, this service from 
the workshops of the Royal Electrical and 
Mechanical Engineers is worthy of the 
highest praise. 

The tale is now told on page 476 of 
this issue for the first time, and Capt. 
F. J. W. Bartlett, M.B.E., R.E.M.E., 
gives it to us as a plain and unvarnished 





- 


Front Line Plastics 


a story of plastics in war-time is 


one. He does not indicate his own part in 
it, which, we presume, was more than 
that of a mere observer. 

We agree, perhaps, that it is not a story 
of first-class production methods, and yet, 
guessing faintly at some of the difficulties 
that must have been encountered, we are 
thrilled at the courage and power that lay 
behind the drive to solve the Army’s and 
Royal Air Force’s ad _ hoc plastic 
problems, starting from scratch and using 
indigenous raw materials for resin pro- 
duction. 

Improvization indeed; but it was im- 
provization with an epic flavour! 


Exhibitions 
As we have already indicated, the end 
of the war has brought for our pleasure 
and extreme interest a number of exhibi- 
tions of plastic materials and processes 
which have beer: made and carried out 
during the war period. Some of them give 
us a thrilling view of colossal quantities of 
armaments in a hundred forms, of strange 
and wonderful new ideas for pursuing 
total war, and for the much more satis- 
factory purpose of going upon our lawful 
and peaceful occasions. We must con- 
gratulate the industry on the remarkable 
celerity with which these exhibitions have 
been got together in spite of somewhat 
pessimistic prognostications. 

The first of these we have attended was 
that collected by Halex, Ltd., in Septem- 
ber, at the Scouts’ Hall in Larkswood 
Road. ‘‘ Halex at War’’ was an inspiring 
collection of manufactures by a factory 
which was on the blackest of German 
black lists, as a captured and exhibited 
‘‘Luftwaffe bombing target’’ amply 
showed., Most of the exhibits were of 


fabricated or moulded acetate, ‘‘ Perspex ”’ 
and ‘‘ Distrene,’’ but a good deal of work 
was also carried out with phenolic resins, 
2,500,000 hand-grenades 


since were 
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moulded. Of the bewildering variety of 
objects on view the following gave an idea 
of the range made: de-icing tanks, cable 
ducts, jettison pipes, paddles for dinghies, 
stormproof camera covers, rope coverings 
(P.V.C.), shark scarers (containers con- 
taining special chemicals), fuse caps, 
model aircraft scanners (the largest were 
made at this factory), 670,000 ration 
packs which make a story of their own, 
handles for machetes for jungle warfare, 
2,000,000 tennis balls for making~- com- 
mando boats unsinkable, formvar drums 
for a special job in magnesium manufac- 
ture—the tale seems unending. 

Halex workers can, although they 
probably won’t, rest on their laurels. 

One of the most illuminating of exhibi- 
tions and most promising for the future 
industrial welfare of this country was that 
by Rediffusion, Ltd., at Dorland Hall, 
London, during September 20-28, on 
““Redifon Radio Heating.’’ 

Of special interest to the moulding sec- 
tion of our industry was a Daniels 60-ton 
press coupled to a }-kw. Redifon powder 
pre-heater; the press was turning out elec- 
trical mouldings, $ in. thick and 74 ins. 
by 94 ins., using 2} lb. of powder. The 
latter was heated to about 110 degrees C. 
and the moulding was cured in about four 
minutes compared with a normal period 
of about 15 minutes. Sectioning showed 
the excellent through curing. 

A larger R.H. generator of 5 kw. was 
also on view. The heating chamber is 
fitted with a multi-impression tray and is 
capable of heating 5 lb. of powder. 

The glueing of wood or veneers when 
using synthetic resins of the phenol and 
urea types was shown in ar excellent 
manuer by the inclusion of the identical 
bench that produced 1,000 dinghy paddles 
per week during the war. Here a }-kw. 
generator supplies power to a jig in which 
paddle blade and shaft are glued together 
im four minutes. A larger jig showed the 
making of the body of a desk setting the 
glue in two minutes. The power is derived 
from a 2-kw. unit feeding 16 joints 
simultaneously. 

Thermoplastic welding proved one of 
the most attractive of the exhibits. Two 
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machines for doing this work were shown 
in collaboration with Diaplastics, Ltd., 
who had incorporated Redifon generators 
in them. The first was the well-known 
electronic sewing machine seaming two 
sheets of P.V.C. together by passing them 
between a pair of small metal rollers. One 
of these corresponds to the needle, being 
mounted on an arm similar to that of a 
sewing machine, and the other is immedi- 
ately below it in the table. 

The second was a jig welder using the 
Redifon R.H.7 generator to produce a 
tobacco pouch in two seconds, by means 
of a shaped jig operated by compressed 
air. The P.V.C. sheet, cut to size, is 
folded and placed in position; the jig is 
closed, power is switched on automatic- 
ally and in two seconds. the self-timer cuts 
out. The jig opens and the process is 
repeated. 

Two other exhibitions are being held 
while we go to press, so that we cannot 
yet comment on them. One is the I.C.I. 
‘“‘Perspex’’ exhibition in Birmingham, 
at the Chamber of Commerce, 95, New 
Street. There are a number of sections 
dealing with shop-fitting and display, 
jewellery, building applications (including 
corrugated Perspex), draining boards, 
kitchen equipment, lighting, etc. 

Finally, we draw the attention of our 
readers to a novel type of exhibition 
organized by International Plastics, Ltd., 
and its three affiliated companies, 
Runcolite, Ltd., Plastic Spray, Ltd., and 
British Artificial Resin Co., Ltd., in col- 
laboration with the Gas, Light and Coke 
Co. The _ exhibition will be held 
from October 16 to October 26, at 3, Vere 
Street, Oxford Street, W.1, and is entitled 
‘“‘ Aluminium and Plastics in Building,’’ 
an intriguing name. We have long advo- 
cated an end to material isolationism. 

The object of this exhibition, which is 
private, is to show aluminium and plastic 
building components and fittings, 
designed for mass production. The 
organizers wish to emphasize the practical 
purpose of this exhibition in that the 
exhibits are available for production. 

Tickets may be obtained on application 
to the above address. 
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HOWN here are views of boards for 

quadrivalent total chess and _ total 
draughts, according to the system devised 
by Charles Beatty, of Trelydan Hall, 
Welshpool, Mon. 

The chess men shown here were: made 
by J. Starkie Gardner, Ltd., from a 
special design of Ralph Lavers. They 
are machined from solid Perspex left 
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respectively clear and chemically finished 
in a black dye; the stems of the chess mer: 
are finished matt, base and head being 
polished. 

The board is made with standard 1}-in. 
squares or in club size with 2}-in. 
squares. 

This beautiful board, designed and 
constructed by J. Starkie Gardner, Ltd., 





‘ 
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Board and men for 
* total draughts,” 
according to the 
system of Charles 
Beatty. Like the 
chess table shown 
on the preceding 
page, this set was 
designed and con- 
structed in alumin- 
ium and Perspex by 
J. Starkie Gardner, 
Ltd. 


consists, as may be seen, of a base built 
up of accurately machined aluminium 
squares alternately anodized to present a 
clear metallic surface and a black dyed 
finish. These squares are held together 
in an aluminium frame and are mounted 
on a heavy aluminium baseplate; their 
“upper surface is covered with a sheet of 
clear Perspex. Superimposed above the 
squares are two or three sheets of heavy 
Perspex, accurately engraved into squares 
corresponding to those on the board; 
these subsidiary ‘‘ planes ’’ are located 
by means of four corner posts consisting 
of a throughrod passing through appro- 
priate holes in the Perspex sheet, spacing 
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being by means of tubular aluminium 
sleeves. 

We understand that printed rules for 
these games will shortly be made avail- 


able by Mr. Charles Beatty. Incident- 
ally, they show no radical departure from 
those applying to normal chess. 

The above illustration shows a board 
and men for ‘‘ total draughts.’’ Like the 
chess-boards, the former, built up of alu- 
minium and Perspex, is the work of J. 
Starkie Gardner, Ltd. We are assured 
by Mr. Charles Beatty that ‘‘ three- 
dimensional ’’ draughts is, essentially, no 
more difficult to play than the normal 
game. 








PLASTICS AND FRANCE 


We take extreme pleasure in announcing 
the arrival from France of the first number 
of the new journal, ‘‘ Plastiques,’’ the 
official publication of the Centre d’Etude 
des Matiéres Plastiques. France thus begins 
again to take her rightful place side by side 
with the other great scientific nations. 

The first number opens on a sad note, for 
it announces the death on the field of 
honour of the young first Director of the 
Centre d’Etude during the liberation of 
France in November, 1944. Edouard 
Rencker, who joined the Army as an officer 
in the engineers, was one of the most 
brilliant physicists and engineers turned out 
by l’Ecole Polytechnique and the Sorbonne. 
In the same issue is published a most 
informative article by Rencker on the 


properties of injection moulded products. 

On going to press we have received a 
letter from Dr. Dubois, the present Direc- 
tor and Chief Editor of ‘‘ Plastiques.’’ He 
states that, in company with Mme. Gavoret, 
Dr-és-sc. assistant to Professor Duclaux, 
of the Collége de France, he is visiting 
London during October to see friends and 
to arrange for the exchange of scientific 
documentation for his journal and for the 
Bulletin du Centre National de la Recherche 
Scientifique. 

In welcoming these two visitors, we hope 
that their visit will prove fruitful and result 
in a close co-operation between the plastic 
sciences of the two countries. Readers who 
wish to contact the Editor should write to 
M. P. Dubois, Centre d’Etude des Matiéres 
Plastiques, 54, Avenue Marceau, Paris (8°). 
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Capt. F. J.W. BARTLETT, 
M.B.E., M.S.E., F.B.O.A., R.E.M.E. 


(Member of the Institute of the 
Plastics Industry.) 








Part of Machine Shop 4, Base Workshops, 
R.E.M.E., M.E. Forces. 


A Story of R.E.M.E.’s Work on Plastics in the N. African Campaign 


The workshop under review is not put 
forward as an example of how a first-class 
plastics production plant should be initiated 
and developed, but only as a short history of 
the work done in the face of unavoidable 
obstacles. 


Of all the thousands of engineers, civil and 
military, who have had to improvise and 
experiment to finish a job with a “ dead line,’’ 
most can look back and visualize ‘‘what might 
have been done ’’; but it is quite probable that, 
had the retrospect improvements been possible 
at the critical time, improvisation would not 
then have béen necessary. 


The following is, therefore, offered as an 
example of improvisation which it is hoped 
played some small part in the success of the 
North African campaign. 


‘HE setting up of a Plastics Workshop 
by the R.A.O.C. (later R.E.M.E.) in 
the Middle East in early 1941 was the out- 


come of a G.H.Q. conference at which it 
was pointed out that (1) it had become 
difficult to forecast plastics breakages 
under battle conditions; (2) plastics com- 
ponents were arriving in the Middle East 
theatre already broken; and (3) local con- 
ditions sometimes called for the modifica- 
tion of a component. 

It was suggested that a small plant be 
started for ‘‘ stop-gap ’’’ manufacture, and 
that bulk demands on this plant should 
be avoided wherever possible. All arms 
of the Service were concerned, the R.A.F. 
being particularly interested. Local 
civilian firms had been requested to 
undertake the moulding of plastics com- 
ponents required by the British Army, 
but refused when they were informed 
such precision fitting parts as rotor but- 
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tons, distributor caps, smoke release 
switches and marine rotors would be 
required. They stated, in general, that 
they had little commercial powder on 
hand, and did not wish to speculate this 
on rigorous inspections which might 
result in a high percentage of rejected 
mouldings. 

It was decided to try out the British 
Army Plastics Workshop on a small scale 
as an attachment to the Instrument Shop, 
7 Base Workshops, Alexandria. Some 
experimental plastic mouldings had 
already been done there, so this seemed 
the most convenient starting point. This 
workshop consisted of an instrument 
repair shop proper, an optical manufac- 
turing department for the production of 
lenses and prisms, a small machine shop, 
and a rough-and-ready analytical labora- 
tory. Long before the new plastics 
department was ready for quantity pro- 
duction, the ‘‘ conference ’’ had slipped 
into print and there were 20,000 units on 
demand made up of eight completely dif- 
ferent mouldings. 

It was realized at once that some enthu- 
siastic people rushing in demands for 
mouldings were unaware that costly metal 
moulds requiring careful design and rea- 
sonable time for tooling were needed 
before the plastic mouldings could be 
produced. This was made unpleasantly 
evident by the small quantities of some 
mouldings demanded and the absurdly 
early dates suggested for delivery. 

The greatest problem was the inade- 
quate quantity of commercial powder in 
stock and the vague possibility of fresh 
supplies seriously affecting development 
of the department. Suggestions were put 
forward that bituminous materials 
reclaimed from some types of - battery 
boxes should be tried. For the cold 
moulding, such as battery lids and screw 
caps, this idea worked well enough, but a 
thermosetting material was still required 
for the automobile and radio components. 

Every effort was made to obtain pow- 
der through the ‘‘ usual channels,’’ and 
the problem of supply was eventually 
solved by manufacturing in the work- 
shops. The efforts in this direction can- 
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not in any way be compared with those 
of a commercial enterprise. Manufactur- 
ing 10 kilograms of powder intermittently 
would not pay dividends, but it did keep 
a lot of trucks running in the Western 
Desert. It is amazing to recall that when 
Rommel was at El] Alamein a plastics 
workshop’ was blissfully condensing 
cresols and formaldehyde to churn out 
rotor buttons almost on the front line. 
Instructions to blow up the plant if neces- 
sary did not deter the enthusiasm of the 
newly born plastics men; not one of them 
believed it would ever happen. 

When the well-known materials for 





Major-General W. W. Richards, C.B., 
C.B.E.,M.C., who, as D.O.S., Middle 
East Forces, originated the develop- 
ment of ‘Stop-gap’’ production 
plants to speed up supply of urgent 
stores to the desert armies. 


powder production, except formaldehyde, 
were no longer available locally, Major- 
General Richards, C.B., C.B.E., M.C., 
then D.O.S., Middle East, made every 
possible effort to get us supplies, and sug- 
gested regrinding ‘‘ Perspex,’’ of which 
there were large stocks in the salvage 
depots. A fair quantity of this was used 
where practicable; so was _ processed 
shellac. Both materials, of course, were 
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detrimental to high production because 
of mould cooling, and they quickly 
became scarce anyway. The cost of 
shellac rose to 50 times its pre-war price 
on the local market. Perspex was soon 
required to be sent home for reprocessing. 
The scarcity of shipping space from the 
U.K. and U.S.A. was another vital factor 
which determined whether local manufac- 
ture of stores should be undertaken. If 
the raw materials happened to be on the 
spot and native labour could be employed 
successfully to produce the goods, time 
could be saved, labour eased a little at 
home, and the manufactures issued piece- 
meal as required. The articles made 
locally were, in many instances, not up to 
the commercial standard, as everyone was 
aware, but if they were of sufficiently 
high standard to operate efficiently, 
superficial finish could be discounted. 


Manufacture of Quebracho Moulding 
Powder 


Some time before successful attempts 
had been made to find a substitute for 
Canada balsam, an optical adhesive. A 
fairly powerful transparent adhesive with 
a relatively high melting point had been 
required. People were still sending along 
samples of resins to try, when suddenly 
a ton of dark brown resin-like substance 
turned up. On analysis, this proved to 
be a tannin extract and was later 
vouchered over, very much contaminated 
with sand, as Quebracho “‘ Resin.’’ 
Someone had found it in the desert and 
turned it over to the salvage people. 

Quebracho was known to be a poly- 
hydric phenol which reacted with form- 
aldehyde, but there was not at that time 
in Egypt any technical literature on the 
subject. However, there were now two 
essential raw materials in bulk quantities, 
a type of phenol and formaldehyde. If 
they could be made to react together 
satisfactorily the problem of powder 
supply would be solved. The local agents 
of three well-known firms cabled the U.K. 
and U.S.A. for technical information 
regarding the manufacture of plastics 
moulding powders, but the results of these 
investigations stated, without exception, 
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that the chemical processes involved were 
too complicated to be carried out in the 
Middle East, and that Quebracho had 
only been used to produce synthetic resins 
useful as ion-exchange agents for water 
purification. The first experiments with 
Quebracho were attempts to conserve the 
available cresylic acids by substituting 
in part with the tannin material. Experi- 
ments were carried out after routine work- 
shop duties until, after trying many vari- 
ables, suitable reactants were found which 
saved about 25 per cent. of the cresylic 
acids. The next supply of local cresols, 
however, was considerably adulterated, 
and from then on it became impossible to 
make any practical use of them. 

While there was still a large stock of 
Quebracho, Mimosa was obtained locally; 
it was discovered, too, that there were 
large stocks of Velona tannin extract in 
and around the Middle East. Experi- 
ments carried out on Mimosa and Velona 
produced similar results as those with 
the Quebracho. Thus, the answer to the 
problem appeared to be—make a service- 
able powder from the tannin extracts 
without the use of additional phenols, or 
cresols, or any raw material of which 
future supplies were doubtful. There 
were no “‘free’’ British soldiers avail- 
able. There was little laboratory appara- 
tus and the minimum of spare time. 
Putting in an hour of investigation when- 
eyer time could be found, data were 
gradually accumulated which eventu- 
ally produced a moulding powder from 
the bulk materials available. It was an 
attempt to finish the job before the com- 
mercial powder ran out. The time was 
too short, however, so the losses were cut 
by producing from the tannins a satisfac- 
tory material to extend the commercial 
powder, first, by 20 per cent. and eventu- 
ally increasing the percentage until the 
powder manufactured was 100 per cent. 
““home made.’’ The absence of commer- 
cial plasticizers, apparatus, and trained 
men retarded the work, but enthusiasm 
and effort were not lacking. The 
R.A.O.C. organizations were searching 
every local avenue, and the Salvage Depot 
did magnificent work by investigating 
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any materials which were thought might 
be useful. Major-General Richards’s 
encouragement and personal interest in 
these efforts was the real force which 
spurred on the men when the position 
appeared hopeless. 


Testing Time in the Desert 

About this time some thousands of 
cased vehicles, partially assembled, 
arrived. It was found that to complete 
the assembly required very little time 
when the organization to do this work got 
into its stride. Unfortunately, in many 
instances, distributor heads and rotors 
had been broken in transit. There were 
soon hundreds of vehicles in the lines only 
held up for two plastics components. 
This was a test case. It was to prove the 
value of the plastics shop and the amaz- 
ing foresight of the D.O.S. in originating 
it. Portable single-impression moulds 
were made for the distributor heads and 
rotors in 24 hours and put into use at 
once. Production moulds were then 
tooled and ready for operation just as the 
simple mild-steel hand moulds began to 
lose dimensional accuracy. There was no 
question about the success of this venture, 
but it tore a gaping hole in the moulding 
powder stock. A short time before, a use- 
ful process had been developed by con- 
densing the Quebracho (a polyhydric 
phenol) in water with formaldehyde to 
produce a stiff flowing binder in order to 
create desired properties in the fillers 
added to synthetic resins and bituminous 
materials. A small amount of flow only 
could be given before incorporation with 
the bitumen or resin proper. Employing 
these pre-treated fillers (paper, asbestos, 
scrap, cord, etc.) facilitated cold moulding 
and gave improved properties to this type 
of moulding. Eventually it was possible 
to use the bituminous materials for hot 
moulding with considerable reduction of 
moulding pressures and reduced baking 
periods. From the pre-treated filler 
experiences, it automatically followed 
that attempts should be made to add as 
much processed filler as possible to the 
commercial powder, i.e., to ‘‘extend’’ 
the small.quantity of commercial powder 
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on hand and increase the effective weight 
of any new powder which might be 
received if-the quantity obtained was 
inadequate to meet the demands for 
plastics stores. 

The original experiments with mech- 
anically mixed pre-treated fillers and 
commercial powder were unsuccessful. 
Water absorption was too high and the 
tensile strengths far too low compared 
with mouldings made from straight com- 
mercial powder. It was shown by tests 
that the properties exhibited by correctly 
produced mouldings from commercial 
material are, as a rule, much superior, to 
the standards basically required for Ser- 
vice conditions. Therefore, if the weight 
of the commercial powder could be sub- 
stantially increased by extension with 
a locally produced powder without 
deteriorating the properties of the mould- 
ings beyond an accepted limit, some prac- 
tical value would be realized by produc- 
ing such a material. This conception 
appeared to be the most logical attitude 
towards solving the supply problem until 
commercial powder arrived in adequate 
quantities, or a locally produced plastic 
could be made to compete with the com- 
mercial material in moulding technique 
and in the properties of the finished 
mouldings. 


Adventures in Mixing, etc. 


After the unsatisfactory dry-mixing 
methods, attempts were made to mix the 
powders wet. From this method a suc- 
cessful routine procedure was developed. 
The following is the result of an early 
experiment. 

When a 50 per cent. water solution of 
Quebracho is condensed with 40 per 
cent. formaldehyde (e.g., 100 c.c. of 
50 per cent. Q. solution with 15 c.c. 40 per 
cent. CH,O) and an ammonium salt 
added, a  yellowish-brown precipitate 
occurs which, after collection, drying and 
pressing, forms a synthetic resin. This 
resin in the precipitate stage was desig- 
nated Q/4G.1, and after the application 
of heat and pressure, Q/4G.2. Depending 
upon the conditions of manufacture, 
Q/4G.1 will polymerize alone during 
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storage, or can be retained in the first 
stage until pressure and/or heat are 
applied. All available commercial sol- 
vents were tried on Q/4G.1 and Q/4G.2, 
but none was successful. Mechanical 
mixing of this synthetic resin with a filler 
would not produce a good powder. The 
resin will not melt to a viscous condition 
as the phenol and cresol/formaldehydes 
do. This property and its insolubility 
made most methods of combining the 
resin with the filler impracticable. It 
has been shown on a laboratory scale that 
optimum conditions of dry disintegration 
and mixing result in a mouldable powder, 
but during early investigations of {this 
method of production large-scale opera- 
tions were impossible owing to lack of the 
necessary machinery. Although the reac- 
tions between formaldehyde and Que- 
bracho must have been known for a long 
time and some use has been made of 
other tannins, e.g., catechu, little has been 
published of the processes involved. No 
other accounts exist of the final method of 
manufacture employed by the British 
Army Plastics Workshop in the Middle 
East. When it is considered that in certain 
countries—South Africa, for example— 
great quantities of cheap tannin extracts 
exist, it is quickly realized that the 
development of such plastics is not with- 
out commercial significance. Similarly, 
these plastics could be produced most 
economically in India and the Argentine. 
There is still some laboratory work to 
be done now that greater facilities are 
available. The compilation of compre- 
hensive data, e.g., calculations of the 
molecular weight of the synthetic resin 
(Q/4G), optimum conditions of manufac- 
ture, compatibility with other synthetic 
resins and commercial applications. 
The general utility of the early powders 
produced in the Middle East was, unfor- 
tunately, diminished by the absence of 
commercial plasticizers, e.g., tricrysal- 
phosphate, but the following method was 
adopted and proved most satisfactory for 
the ‘‘ extender ’’ type powder. 
Quebracho, 48 grams to 100 c.c. of 
water, is dissolved at room temperature. 
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The solution may be filtered to remove 
dust, etc. For every litre of this solution 
about 40 c.c. of 40 per cent. formalde- 
hyde are required. Condensation may be 
carried out from 30 to 50 degrees C., 
according to the available working 
conditions. 

Fillers of woodflour and _ fabrics, 
asbestos, flock, paper, slate-dust, etc., 
may be employed as with the usual 
phenol - formaldehyde powders. The 
fillers should be pretreated with lubri- 
cants, e.g., zinc stearate, light mineral 
oils, or sprayed with a plasticizer. 

When the fillers have been satisfac- 
torily processed they are transferred with 
the condensed solution to a simple dough 
mixer. An ammonium salt sprayed in 
under pressure is a convenient method 
of bringing about the precipitate of the 
synthetic resin Q/4G.1. Precipitation of 
the first-stage resin occurs almost at once, 
although this is governed by the strengths 
and temperatures of the solutions used. 
The ammonium salt may be the sulphate, 
chloride, nitrate, or others. Ammonium 
nitrate, obtained as a salvaged material 
from the breaking down of amatol from 
unserviceable shells, was principally used. 

The natural colour of the contents of 
the dough mixer is dependent upon the 
colour of the fillers and the type of pre- 
cipitate induced. This natural colour, 
before dyestuffs or pigments are added, 
can be controlled between light fawn and 
dark brown. Mixing is continued from 
one to six hours. The period of mixing 
is, of course, governed by the viscosity of 
the condensed solution, particle size of 
the filler, temperature of the mixture, 
and acidity requirements. Controlled 
acidity from the beginning to the end of 
the process is of great importance in 
producing a good powder. 

The plasticizers may judiciously be 
added to the fillers, but it is better, if the 
plasticizer is water soluble, to add it to 
the condensation solution. With ethylene 
glycol (anti-freeze), which for some time 
was the only plasticizer available in the 
quantities required, it is easier and func- 
tionally superior to add it to the original 
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Quebracho solution. Excessive plastici- 
zation leads to ‘‘ sweating’’ of. the 
moulding. For an average type moulding 
powder 59 to 100 c.c. of ethylene glycol 
to 1,000 c.c. of 50 per cent. Q. solution 
is satisfactory. 

Stock solutions for other purposes were 
made of Quebracho dissolved in ethylene 
glycol without the addition of water. 
When hexamethylene-tetramine is added 
to such a solution the product, after 
some weeks at room temperature, is a 
gel which eventually yields a similar form 
of synthetic as Q/4G.1. 

The condensate, fillers, catalyst and 
plasticizers, with any other synthetic 
resin of the cresol or phenol type, if 
employed, are removed from the mixer 
into non-metallic trays and dried slowly. 
On removal from the mixer the material 
is a wet mud-like mass, which is formed 
into cakes and then powdered when dry. 
Moisture content control is important 
from a mechanical point of view. 

Ball milling was principally employed 
to reduce ithe bulk factor of the finished 
powder. A material manufactured as 
above, but without a free-flowing resin to 
assist adhesion of the filler, can be made 
for the flat type of mouldings or mixed 
mechanically with a commercial powder 
to control the flow for high-walled mould- 
ings. It was found that fully cured 
mouldings could be obtained in some 
types of Q/4G.1 powder without the 
addition of a separate hardener added in 
the dry stage. That is, full cure was 
obtained in the mould by heat and pres- 
sure alone. Powders of this type can be 
prepared for moulding at ‘temperatures 
between 140-200 degrees C. with pressures 
of 1,000-1,500 Ib. sq. in. 


Comparison with Usual Phenolic Resin 

The phenol-formaldehyde or cresol- 
formaldehyde resin of commerce will melt 
at from 60-100 degrees C., permitting the 
fillers to be thoroughly incorporated on 
hot rolls or in a Werner-Pfleidered type 
mixer-extruder. Scientific control in 
manufacture is essential, otherwise the 
synthetic resin will procure before it 
reaches the moulding presses. 
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Major E. C. W. Husen, D.Sc., of 
R.E.M.E., who sent some personal notes 
on the manufacture of commercial phenol- 
formaldehyde powders, stressed the vital 
importance of the control needed to pre- 
vent precure. Manufacturers have their 
own trade secrets appertaining to success- 
ful production; thus completion step by 
step details with comprehensive lists of 
the materials, temperatures, pressures, 
machinery, etc., employed are not pub- 
lished. Fundamentally, the difference 
between the synthetic resins produced 
from Quebracho, Mimosa, etc., and the 
commercial phenolic types (from a manu- 
facturing point of view) is the lack of a 
syrupy stage, which is a very convenient 
time to incorporate the fillers. It was the 
inability of the resin to melt which pre- 
vented practical use of the synthetic resin 
to be made which results from the reaction 
of formaldehyde and Quebracho alone. 
The insolubility of this resin in the usual 
solvents also prevents its use for insulating 
varnishes. Brief details are given in the 
flow chart of the usual phenolic synthetic 
resins only to indicate the essential dif- 
ferences in the processes employed for 
these materials and those developed for 
the tannin synthetic resins. When solu- 
tions of Quebracho and formaldehyde are 
heated together and the reaction carried 
on until a solid is produced, precuring is 
almost unavoidable. The intermediate 
gel stage of the process, which gives a 
dark brown, jelly-like substance, can, 
with difficulty, be beaten into the fillers, 
but cures after a few hours in a dry atmo- 
sphere. No successful retarding agent was 
found. Using paraformaldehyde and the 
Quebracho powder was tried, but the pre- 
cipitation process eventually evolved was 
simple in operation and could be done on 
a large scale without autoclaves or com- 
plicated steam-heated mixing rolls. The 
synthetic resin derivative of tannin for- 
maldehyde is, therefore, suitable for 
plastic moulding powders, but without the 
syrup stage during processing is precluded 
from use as a casting resin. With some 
changes in processing it may be possible 
eventually to produce a serviceable cast- 
form resin with tannin-aldehydes, but the 











482 PLASTICS 


author believes it unlikely until consider- 
ably more research work has been carried 
out. Successful plasticization with another 
resin from which non-crazing cast resins 
can be produced is meeting the difficulty 
half-way. 


Sources of Tannin Raw Materials 


Chief sources of raw materials are: (1) 
Turkey, which exports Velona; tannins 
in the extract are given as 48 to 66 per 
cent. (2) South Africa, where the tannin 
extract is derived from the Mimosa bark; 
tannin content varies between 60 to 70 
percent. (3) Argentina, where Quebracho 
is produced on a large scale; 66 per cent. 
tannin is the average content of 
Quebracho. There is some Mimosa in 
Egypt. Other countries produce on a 
smaller scale. Tannic acid is a raw 
material produced from nut galls in 
England and on the Continent. Pure tan- 
nic acid is not considered an economical 
method of producing plastics. Full 
details of the extraction of the tannins are 
given in various treatises on leather manu- 
facture. The growing use of synthetic 
tannin materials may reduce the costs of 
the natural materials, thus leaving them 
available for the production of cheap 
utility thermosetting plastics. Manufac- 
ture of these types of plastics at the source 
of supply of the raw materials would 
appear propitious. 


Extraction of the Tannins 


Extraction of the tannins is carried out 
by infusion with boiling water; the extract 
is drained away, or filtered off, and 
allowed to dry. The material is then 
broken up into small cubes and dispatched 
in sacks. The raw material often con- 
tains adulterants in the form of soil, gums 
and waxes. These should be removed 
carefully by dissolving in water and filter- 
ing. Catechu, from which tannin plastics 
could be made, is insoluble in water; 
therefore, using alcohol as a_ solvent 
throughout the process made it an uneco- 
nomical proposition to purify large quan- 
tities, then redissolve them for the 
precipitation process. Gambia, Velona, 
Quebracho and Mimosa are all water 
soluble. 
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Preparation of Solutions 


Powdering of the extract, after drying 
thoroughly, is undertaken in simple ham- 
mer mills with sieves incorporated. <A 
50 per cent. solution is then easily 
obtained at temperatures between 50-70 
degrees C. If the solution must be fil- 
tered, a 20 per cent. solution makes the 
operation much simpler. If samples of 
the raw materials are taken from different 
parts of their containers, adulteration, if 
any, can be estimated rapidly, and the 
strength of the solutions and the type of 
filter needed planned accordingly. 

A dry atmosphere without humidity is 
advisable for storage of the raw material. 
Where stocks of the purified powdered 
material must be held, dry storage is 
essential, otherwise the material wil! 
agglomerate, reducing the powdering pro- 
cess to a waste of time. Damp atmo- 
spheres tend to produce fungus growt's. 
The various raw materials—Mimosa, 
Quebracho, etc.—show marked differ- 
ences in this tendency to fungus growth. 
This was attributed to the sources of 
origin, where methods of extraction vary 
from crude pits attended by natives to 
chemical engineering processes of Euro- 
pean origin. Water soluble or miscible 
anti-fungicides, or those applicable to the 
emulsion process, were used to stabilize 
the solutions. 

If a continuous process is in operation, 
stock solutions or bulk solutions must be 
maintained to retain uninterrupted pro- 
duction. Stock solutions increase in vis- 
cosity if the solvent (here water) is 
allowed to evaporate. If measurements 
are made by the volume of the amount of 
extract required to go to the condensers 
errors will occur. It is necessary to carry 
out routine laboratory check tests on the 
percentage of solids in the solution and to 
protect these solutions from dust and 
other foreign matter. Tests should also 
be made to estimate the minimum amount 
of anti-fungicides required to prevent 
deterioration. Excessive amounts should 
not be used. Estimation of the viscosity 
of the solution is to protect against block- 
ing the mixing machines and to ensure 
thorough incorporation of the fillers. The 
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design of the mixer (blades, etc.) will 
prevent trouble in this direction unless 
greatly different types of fillers are incor- 
porated at various times in the same 
machine. Knowledge of the density of 
the mix within certain practical limits will 
permit estimation of mixing periods, 
speeds and planning of the time of com- 
mencement of the next operation of the 
process. 


Plasticizing to Assist Flow 

According to the method adopted for 
manufacture of the powder, a water- 
soluble plasticizer or an insoluble plasti- 
cizer, ethylene glycol and tricrysal phos- 
phate respectively, are added to the Q. 
solution or the dry moulding powder. 
The percentage of ethylene glycol for a 
standard powder is approximately 6 per 
cent. of the volume of the solution. 

The filler in this instance is woodflour. 
It was found advantageous to add all the 
plasticizer, if tricrysal phosphate is used, 
to about 5 per cent. by weight of the pow- 
der, and then add this experimentally to 
varying proportions of the batch until 
successful flow is obtained. Excessive 
plasticization causes ‘‘ sweating ’’ of the 
moulding or laminate. A fault of insuffi- 
cient plasticizer in the mix is a tendency 
to crazing after a period of days, or even 
months. This is most frequent in fully 
cured mouldings. Plasticizing _ the 
straight Quebracho powder can be carried 
out with alcoholic solutions of phenolic 
resins or alkyds. The proportions used 
were in the region of 5-10 per cent. by 
weight of the ‘‘ Qubrite ’’’ resin. The co- 
polymerization resin, using aniline-hydro- 
chlorideformaldehyde, is self-plasticizing. 
Of the commercial plasticizers incor- 
porated on a laboratory scale, ‘‘ Carbi- 
tol’’ citrate, glycerol, ethylene glycol, 
tricrysal phosphate, benzyl cinnamate, 
dibutyl phthalate were found satisfactory. 

Some lubricants employed were light 
mineral oils, zinc stearate, stearic acid 
and glycerol monostearate. 


Ingredients of the Condenser or Steam- 
heated Mixer 


The tannin extract, suitably treated 
with plasticizers and anti-fungicides, is 
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run into a jacketed vessel. Arrangements 
are made to heat the vessel with steam, 
cool it, and, if required, blow steam into 
the mixture. Temperatures can be main- 
tained from 10-100 degrees C., and mix- 
ing blades, power driven, are designed to 
incorporate thoroughly the fillers with the 
condensate. An ordinary dough mixer 
without heating arrangements can be 
employed, but limits the types of mould- 
ing powders which can be produced. 


Fillers 


These are used to modify the properties 
of the plastics, which can be made heat- 
resistant, abrasive, shock-resistant, and 
of high dielectric strength according to 
whether asbestos flock, emery powders, 
chopped fabrics or mica dust fillers are 
incorporated with the resin. Considering 
woodflour as an example, this material is 
usually acceptable for general-purpose 
mouldings; the weight of the filler should 
be from 35-45 per cent. of the finished 
moulding. Ordinary sawdust may be 
used, but better results are obtained with 
woodflour of from 40-100 mesh with as 
little natural resin as possible. If the 
woodflour is to be pretreated with lubri- 


.cants, the moisture content should not be 


more than 10 per cent. Indication of the 
percentage absorption of the synthetic 
resin by the woodflour is given by mould- 
ing samples and carrying out tensile tests, 
etc. The woodflour in the condenser was 
arranged to absorb or mix with 45 per 
cent. by weight of precipitate 25 minutes 
after adding the catalyst. Adjustments 
were made for the different types of 
fillers. Asbestos and paper were given a 
very high percentage of resin in one batch 
and a very low percentage in others. 
Adjustments for flow, tensile strength, 
etc., were made in the batch averaging 
machines. 

For woodflour the catalyst employed 
was first dissolved in an overhead con- 
tainer attached to the condenser, with an 
arrangement for spraying under pressure. 
The period of spraying for ammonium 
chloride was about five minutes for 25 kg. 
batch. The temperature of the condenser 
was usually raised after this to ensure 
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satisfactory reaction of the mix. After 30 
minutes of mixing, the wet mass is incom- 
pletely dried by evaporation of part of 
the water; then a plasticizing resin may 
be added in solution, or as a fine powder. 
An additional 30 minutes’ mixing, during 
which time the acidity is noted, and the 
material is ready for ejecting on to 
wooden trays. Drying at a controlled 
temperature in steam-heated ovens or 
with infra-red lamps follows. Attention 
must be paid to prevent the top surfaces 
of the wet powder drying too rapidly with 
excessive heat, which may result in pre- 
curing. Drying should be carried out 
slowly at the commencement, say, 30 
degrees C., for seven or eight hours, with 
an increase in the temperature after this 
period, and a relative decrease in time. 
Agitation during drying is advantageous. 
The dry powder, in the form of cakes 
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or lumps, is disintegrated in a hammer 
mill with a 40-mesh sieve. The material 
may be stored at this period or taken 
through to a finer mesh. If a first-class 
commercial-type disintegrator or Banbury- 
type mixer is used, additional powdered 
lubricants may be added. With powders 
capable of passing through an 80-100- 
mesh sieve four or five,batches may be 
blended in a large drum or other type 
mixer. The characteristics of the various 
batches are noted from experimentally 
moulded discs. Ball milling or rod mill- 
ing reduces the bulk of the powder. 
Lubricants may also be added in this 
operation. Paper-filled powder needs this 
treatment to a greater extent than wood- 
flour-filled material. Mechanical mixing 
of powders with different fillers was a 
common practice to control flow. 


(To be continued) 








THE ABRASAW 


HERE are many non-metallic materials 

which, owing to their abrasive proper- 
ties, cannot be cut economically with metal 
saws. Paper and fabric boards impregnated 
with synthetic resins; sheet ebonite, loaded 
ebonite and other insulating materials cause 
rapid wear on the saw, and the resultant 
finish is rough and burred. 

To deal efficiently with these materials a 
new machine, the Abrasaw, has_ been 
introduced. The cutting medium is an abra- 
sive wheel which permits high rates of cut- 
ting with exceptional accuracy and ensures 
a clean, sharp edge on the material. Dust 
and fumes are also eliminated from the 
atmosphere. 

The Abrasaw comprises two 
complete units, the machine and 
the dust collector, both of which 
are of high-class fabricated con- | 
struction. 

The wheels supplied with the 
machine are 12-in. and 14-in. 
diameter, 3-32-in. wide with 2-in. 
hole to cut up to approximately 
1-in. thick. 

The wheel spindle is mounted on 
anti-friction bearings and suitable 
pulleys are included with the 
equipment to give a wheel speed 
of 15,000 ft. per minute. 

The spindle is driven by ‘‘ vee ’’ 


ropes from a 10 h.p. motor which is 
mounted, together with the wheel spindle 
housing, on a pivoted cast-iron frame pro- 
viding by suitable linkage vertical adjust- 
ment to the vee ropes. 

The wheel spindle is of the quill type, 
similar to that used on grinding machines 
and can be withdrawn bodily from the 
machine, The sleeve is completely sealed 
and forms an oil bath for the bearings. 

The top of the machine carries two cast- 


(Continued on page 513) 
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Laminated Materials (continued) 
By J. H. WREDDEN, F.R.MS. 


(Chief Chemist, Igranic Electric Co., Ltd.) 


ay to the present we have dealt with 
the structure of what might be termed 
a ‘‘duplex’’ laminate, incorporating the 
two basic principles of fabrication; that 
is to say, curing by heat and pressure, 
and curing by heat alone. The struc- 
tures resulting from these processes have 
been demonstrated, together with certain 
undesirable features resulting from them. 
The theory was advanced that a success- 
ful material for electrical purposes would 
be one in which occluded pockets of air 
or other substances of a gaseous nature 
were entirely absent. The homogeneity 
of the material would be such that the 
interfaces of the paper material would be 
in intimate contact, and the paper com- 
pletely impregnated with the resin, the 
resultant structure consisting of the paper 


embedded in a continuous solid matrix or 
resin. It was, however, pointed out that 
owing to the structural nature of the fibre 
used in the paper, complete and uniform 
impregnation became very difficult, if not 
impossible. 

These observations have been based on 
the use of a material made by one manu- 
facturer, but, in general, they may be 
taken to apply to all laminated materials 
fabricated by either of the two afore- 
mentioned processes. This is illustrated 
by reference to Figs. 26 and 27, which 
are photomicrographs illustrating the two 
extremes of structure so developed. 
Fig. 26 shows a transverse section taken 
from a high-grade laminated phenolic 
sheet, produced by a well-known manu- 
facturer, photographed at 150 diameters. 





Fig. 26.—Transverse section of high-grade 
laminate. (Magnification : 150 diameters.) 


Fig. 27.—Structure of low-grade lamin- 
ate. (Magnification: 150 diameters.) 
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This material is generally looked upon as 
being in the highest class of electrical 
laminates and is cured by heat and pres- 
sure. The illustration clearly shows how 
nearly the suggested ideal can be 
approached; the paper interfaces are so 
close together that the separate layers are 
only distinguished with difficulty. Two 
layers of paper are annotated at (a) and 
(b); at this magnification there are no air 
bubbles apparent, likewise there are no 
large separated resin masses, thus indicat- 
ing the presence of tightly packed struc- 
ture, which would appear to be difficult to 
improve, in view of the nature of the base 
material, and without the use of pressures 
in excess of those used at present. 

In contrast to the compact structure 
shown in Fig. 26, the illustration in 
Fig. 27 shows the structure of a cheap, 
low-grade, heat-cured material. This is a 
photomicrograph of a portion of a trans- 
verse section through a rolled tube at 
150 diameters. As can be seen, we have 
the structure characteristic of the heat- 
cured materials, although in this case the 
material is of a very low grade, in con- 
sequence of which the paper lamelle 
stand out very clearly, revealing the 
presence of considerable interlamellar 
resin masses, in which large bubbles may 
be detected; 1, 2 and 3 show a few 
examples of the type of bubbles met with 
in this material, which are so large as to 
completely bridge the interlamellar space 
in which they exist. The paper in this 
type of material is only slightly impreg- 
nated with the resin, hence the electrical 
properties are poor. The size and loca- 
tion of the bubbles would indicate incom- 
plete solvent removal, and possibly the 
presence of air which would be forced out 
of the dry heart of the paper. 

Thus we see the structural differences 
in the two extreme grades of these 
laminated materials, the one showing 
a compact structure and the other an 
extremely open structure with a high per- 
centage of bubbles in large resin masses. 

Various suggestions have been made 
with a view to improving the homogeneity 
of a laminate material, the chief of which 
was the use of a base material employing 
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solid continuous fibres. In this way may 
be produced a better impregnation of the 
base, thus leading to a finished product 
in which the base material would be 
embedded in a continuous matrix of the 
solid resin. Each individual filament in 
the material would then be entirely sur- 
rounded by resin. With regard to this 
point, it is the author’s opinion that if 
the problem were viewed from the aspect 
of endeavouring to fill the resin with the 
base instead of bonding the base with the 
resin, then a better electrical product 
would result, because, after all, the resin 
is the medium which imparts the elec- 
trical characteristics to the material, 
which assumption is supportéd, in some 
measure, by the fact that all these 
laminated materials exhibit much better 
electrical characteristics when measured 
between the faces of a sheet than when 
measured between cut edges. 

Although this ideal structure is very 
desirable, its effect on the mechanical 
strength of the laminate should not be 
overlooked, as it would appear that an 
homogeneous structure, such as_ that 
suggested, would be hard and brittle and 
thus more likeiy to fracture than one in 
which the base material was incom- 
pletely impregnated. This point is 
important, inasmuch as a large propor- 
tion of laminated materials, when used 
as electrical insulators, also have to carry 
not inconsiderable mechanical loads. 
Consideration of the problem has to be 
undertaken with these two factors in 
mind, as the tensile strength of a lami- 
nated material would apparently improve 
with a deterioration of the structure 
required for high electrical strength. As 
elasticity in such a structure can only be 
obtained when the fibres in the base are 
permitted to move relative to each other, 
at the same time allowing them to stretch 
by virtue of their own inherent elasticity, 
it will be clear that the more nearly we 
approach the ideal electrical structure the 
less likely are these characteristics to be 
evident. 

The difficulties attendant upon com- 
pletely impregnating a base material 
composed of cotton fibres have already 
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been emphasized, but we have just seen 
that incomplete impregnation is, to a 
degree, advantageous, and if the degree of 
impregnation could be expressed as a 
mathematical quantity, no doubt we 
should find that there was an optimum 
value which produced the best compro- 
mise between the electrical and mechanical 
characteristics of the finished material. 
Therefore, one could argue that, this 
being the case, why try to improve mat- 
ters by using a base material containing 
solid continuous fibres with a view to 
obtaining perfect impregnation? It is 
impossible to give a definite reply to this 
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fibres, such as_ regenerated cellulose, 
nylon and, possibly, natural silk. There 
are, however, figures available for a con- 
tinuous fibre laminate, this latter being 
the glass fabric-based material. If the 
mechanical and electrical properties of 
this material are compared with those of 
the cotton-based paper and fabric lamin- 
ates, ample support for the aforemen- 
tioned theories is obtained. Thus the fol- 
lowing figures given in Table 1 are quoted 
by Barron (‘‘ The Physical Behaviour 
and Testing of Plastics,’’ Barron, ‘‘ Plas- 
tics,’’ June, 1944). 

It is not proposed to enter into a 








Table 1. 
P Impact . 
Tensile Modulus Compressive Flexural 
Material strength, ° —- strength, strength, 
p.s.i. elasticity Gaskive p.s.i. p.s.i. 

Phenolic laminate, paper base 7,000-19,000 4.0-20.0 0.3-3.8 20,000-40,000 13,000-30,000 
fabric base 7,000-16,000 3.5-15.0 0.8-8.0 20,000-44,000 13,000-30,000 
glass fabric base | 14,000-20,000 10.0-20.0 5.0-6.5 40,000-50,000 20,000-30,000 




















argument owing to the lack of information 
on laminates made with such _ base 
materials, but, from considerations of 
their structure, it would appear that bases 
of this type, which, of course, are woven 
fabrics, would show a decided improve- 
ment on the cotton fabric bases, as they 
would allow much better impregnation 
and adjacent layers would be more inti- 
mately in contact due to the abserce of 
masses of starchy dressing material, such 
as encountered in the cotton fabrics. The 
chances of the inclusion of considerable 
quantities of air would thus be greatly 
reduced; at the same time, these factors 
would produce a structure more closely 
approximating that obtained in the high- 
grade paper material, and,’ provided the 
basic fibre chosen had the required degree 
of elasticity, it would seem possible to 
produce a fabric-based material with the 
desired electrical and mechanical quali- 
ties. Indeed, it is highly probable that for 
any given cotton-based material a con- 
tinuous fibre-based material could be pro- 
duced with equal or better qualities. 
The foregoing remarks have, of course, 
been based on the use of continuous 





detailed analysis of these figures, as, in 
the main, they speak for themselves, but 
consideration of one or two of the salient 
features will not come amiss. The out- 
standing feature evident throughout the 
table is the reduced range in the results 
for the.continuous glass-based material as 
compared to the other two; in each case 
the results show a higher range of figures 
for the paper and fabric bases. It might 
be argued that this is merely due to the 
use of different grades of material, but the 
point of the argument is contained in the 
statement itself, inasmuch as the shorter 
range of the glass-based materials indi- 
cates a greater consistency in the micro- 
structure of the substance, due to con- 
sistently better impregnation. This, in 
turn, would appear to be due to the 
nature of the base, which allows easier 
impregnation, thus more nearly approach- 
ing the theoretical homogeneous structure. 
This assumption is amply justified on a 
consideration of the figures for tensile and 
flexural strengths, which, in all proba- 
bility, are the most important; in each 
case those for the glass-based material 
are considerably higher and accompanied 
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by a much shorter range. From this we 
may conclude that the use of continuous 
fibre fabric-base materials, apart from 
producing a better product mechanically, 
also tends to alleviate manufacturing diffi- 
culties by facilitating the production of 
more consistent materials. It would also 
appear that control of the degree of 
impregnation, together with selection of 
the right type of base material, would 
facilitate the production of laminated 
materials with predetermined characteris- 
tics and suitable for a specific purpose. 
In other words, we could virtually design 
a laminate for a particular function. 

Still using the glass fabric-based 
material as our comparison of solid fibre 
bases with cotton, a large measure of sup- 
port for the use of solid fibres is shown 
by the moisture absorption figures for the 
three previously quoted types of material. 
These are shown in Table 2, from which 
it will be seen that whereas the laminates 
with cotton bases possess an exceedingly 
wide range (0.30-9.00), that for the glass 
fabric is only from 0.30 to 0.50 per cent. 
It would appear that in cases where the 
moisture absorption is required to be low, 
then the choice of a continuous solid 
fibre base material would be the most 
advantageous. These figures are quoted 
by Barron, who describes the method of 
taking them as laid down in B.S.S.771, 
where a disc of 50 mm. diameter by 
12 mm. thick is weighed after drying and 
again after immersion in water for 165- 
170 hours at 20 degrees C.; the moisture 
absorption is expressed as a percentage of 
the weight of the dry specimen. This 
method is, of course, well known, but the 
author would venture to suggest that the 
percentage moisture absorption figure is 
really misleading, because if the thickness 
of the specimen is increased to, say, 2 ins., 
then it will be obvious that, for the same 
time of immersion, a very much lower 
figure would result, thus creating an 
erroneous impression of the merits of the 
material. Let us, therefore, examine this 
question of moisture absorption more 
closely, commencing with the mechanism 
of the phenomenon. The first thing we 
require to know is, where does the water 
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get into the material? With regard to 
this, our knowledge of the micro-structure 
of laminated materials would lead us to 
suspect all cut faces as offenders, which 
assumption is, of course, correct. In 
reconsidering the structure in general, we 
have (for all practical purposes) an 
impermeable layer of resin at the mould 
faces; on cutting the material a face is 
exposed which is more or less hygro- 
scopic according to the nature of the base 
material used and the curing technique 
adopted. As a result of this it is logical 
to assume that the moisture can only 
enter the material through these cut sur- 
faces. This is quite simply proved by 
carrying out measurements on samples 
which have had their cut faces carefully 
varnished with a good mpisture-resistant 
varnish, when it will be found that the 


Table 2. 





Material Moisture absorption, % 
Phenolic paper laminate ., .. 0,30-9.00 
Phenolic fabric laminate .. .. 0.30-9.00 
Phenolic glass fabric laminate . 0.30-0.50 





moisture absorption of the material is 
considerably reduced in the case of the 
very low-grade materials, and becomes 
negligible in the higher grades. 

So much then for the points of entry. 
The next point to come under considera- 
tion is the mode of entry. Here again 
our knowledge of the structure gives us 
the clue, for it will be obvious that as 
we have just shown that the homogeneous 
external layer is impervious, the only way 
that moisture can enter the structure of 
the material is by way of the base; that 
is to say, the cotton fibres in the one case 
and the glass fibres in the other. 

The paths taken by the water on its 
entry into the material may be easily 
shown if samples are immersed in water 
containing 1 per cent. methylene blue, 
when the dye will be carried into the 
material and stain it. Thus, if a section 
is made the behaviour of the water will 
be easily seen. 

Accordingly, samples of the duplex 
material previously discussed were thus 
treated, the paper based material being 
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Fig. 28.—Polished longitudinal section of 
fabric-based laminated showing moisture 
absorption. (Magnification : 47 diameters.) 


immersed for 24 hours and the fabric- 
based material for 12 hours. On section- 
ing, the paths taken by the water were 
vividly shown. In Fig. 28 we see a 
longitudinal polished section of fabric- 
based material. The depth of penetra- 
tion of the methylene blue solution into 
the fabric portion is quite easily seen. 

A transparent section of the duplex 
paper-based material shows the effect 
much more clearly, as will be seen by 
reference to Fig. 29, 
which is a_photo- 
micrograph of a 
portion of a section 
at 47 diameters. A 
portion of the core is 
included, _ together 
with a part of the 
body portion and the 
bond between them. 
The core we know to 
be pressure cured 
and much more 
homogeneously than 
the body, in which 
the moisture absorp- 
tior: is higher. This 
is shown to be so in 
the photograph 
where the methylene 


blue can be clearly portion. 
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Fig. 30.—Moisture absorption of core 


(Magnification: 47 diameters.) 
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Fig. 29,—Moisture absorption into core 
and body portion. (Magnification: 47 
diameters.) 


seen to have penetrated the paper layers 
of the body; the penetration into the core 
is not so apparent, being signified by a 
thin black line which is more easily seen 
in Fig. 30, this being a photomicrograph 
of the core portion only, at the same mag- 
nification. The great difference between 
the absorption of the body portion and the 
core is unmistakable, but the significant 
point in Fig. 29 is the absorption at the 
bond; this is shown by a deep black line 
at the junction of the 
core and body por- 
tions (A) which ex- 
tends right into the 
material for the dis- 
tance indicated by 
“s:? This dis- 
tance represents an 
actual penetration of 
about 1/25 in., and 
comparing this with 
the worst case to be 
seen among the 
paper lamelle, that 
shown at ‘‘C,” 
where we have an 
actual penetration of 
1/200 in., the weak- 
ness of the bond is 
clearly shown. 
Further considera- 
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tion of Fig. 29 shows 
that the methylene 
blue has apparently 
entered the structure 
through the paper 
layers, and in order 
to clear our minds 
on this point, let us 
look more closely at 
this portion of the 
section. Thus, Fig. 
31, being a photo- 
micrograph of the 
body portion § at 
67 diameters, clearly 
demonstrates the 
mechanism by which 
moisture absorption 
takes place. The 


place in the paper 

layers, being entirely absent in the inter- 
lamellar resin masses. It will be noticed 
that there is some irregularity in the 
penetration of the dye, which is better 
shown in Fig. 32, which is a photo- 
micrograph of the three lamelle ‘‘ A, B, 
and C ”’ (Fig. 31) at 150 diameters. This 
illustration dispels any doubts we may be 
harbouring about the mode of entry of 
the water; at the same time it offers 
further proof of the impermeability of the 





Fig. 32.—Moisture absorption of body 


portion. (Magnification: 150 diameters. { 
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oe Fig. 31.—Moisture absorption of body 
staining only takes portion. (Magnification: 67 diameters.) 
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pure resin, as shown 
by the absence of 
staining, likewise the 
permeability of the 
paper layers con- 
firms previous state- 
ments regarding the 
difference of impreg- 
f nation of the paper. 
This is further sup- 
ported by examina- 
tion of the core 
portion at 150 dia- 
meters, which is 
illustrated in Fig. 33. 
Here the penetra- 
tion of the dye 
is very slight when 
compared with that 
for the body portion, 
but even so it will be 
seen to take place along individual cotton 
fibres. However, this penetration repre- 
sents a moisture absorption of 0.479 per 
cent., taken as previously described, and 
is good when compared to a figure of 
3.99 per cent. represented by the penetra- 
tion of the body portion. 

Thus we see that where low moisture 
absorption is of primary importance, such 
as for electrical uses, the impregnation 
must be as complete as possible, and the 





Fig. 33.—Moisture absorption of core 
portion. (Magnification: 150 diameters.) 
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base material should be composed of 
continuous solid filaments, preferably of 
a material with high moisture resistance, 
for we have seen that even with such a 
material as glass fabric, we have a mois- 
ture absorption of 0.30 to 0.50 per cent., 
although it must be remembered that 
here again the impregnation is probably 
anything but complete, and whereas the 
moisture resistance of the actual glass is 
negligible, that for the fabricated 
material exists, in all probability, by 
virtue of capillary attraction. 

Now suppose we_ reconsider this 
problem of moisture absorption in the 
light of knowledge gained by the fore- 
going microscopic study, which showed 
that, for all practical purposes, the 
absorption due to the resin skin on mould 
faces of the material may be regarded as 
being insignificant and consequently 
ignored. We may therefore assume that 
all the moisture enters the material by 
way of the cut faces. 


Thus, by carrying out the tests in 
accordance with B.S.S. 771, we have seen 
that the results will vary with differences 
in the thickness of the specimen; they 
will also change with varying cut sur- 
face areas, so that if the circumstances 
were such that the specimen had to be 
machined all over, in order to bring it 
down to the correct.size, then the results 
would be appreciably higher, in greater 
or less degree, according to the area of 
mould face removed from the specimen. 
Therefore, the author would venture to 
suggest that this method is liable to lead 
to anomalous results, conveying very 
little information as to the true qualities 
of the material. Accordingly it is sug- 
gested that if the moisture absorption be 
expressed as the actual weight of water 
(in mgms.) absorbed per square inch of 
cut surface per 24 hours, then a much 
truer indication of the moisture absorp- 
tion is obtained, as in this way the vari- 
able factors in the form of thickness of 
specimen and cut surface area are 
eliminated. 

By way of illustrating the method, the 
moisture absorption of the ‘‘ duplex ”’ 
material may be examined, thus, on 
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removing the core and measuring the 
absorption of the two major components 
of the rod independently, the figures 
shown in Table 3 were obtained. 


From these figures it will be seen that 
the absorption of body portion is greater 
than that of the core in the ratio of 17:1. 
This will serve to show that the figures 
obtained by the conventional method are 
somewhat fallacious, because the ratio of 
the absorption of body portion to core 
in this case ip only 10:1 (the actual 
figures being 3.27 per cent. for the body 
and 0.32 per cent. for the core). 
Obviously, this figure is capable of 
infinite variation according to the thick- 
ness of specimen and cut-surface area, 
whereas the figure obtained by taking the 
weight of water absorbed per square inch 
per 24 hours, theoretically, should not 
vary with the size of the specimen. The 
discrepancy in the figure for the whole 
rod is within the limits of experimental 
error, and considering that it was taken 
on fresh specimens the agreement is 
gratifying. These figures are the average 
of six in each case. 








Table 3 
Area of Weight of water 
Material Cut Surfaces absorbed per sq. in. 

(sq. ins.) for 24 hrs. (mgms.) 
Core portion 0.64 20.30 
Body portion 3.27 = ) 

.0 (actua! 

Whole rod... 3.71 | 362.3 (theoretical) 











These tests as described in B.S.S. 
771 are, of course, for moulded materials; 
those applicable to laminated materials 
are dealt with in B.S.S. 972, 1941, 
wherein the maximum values are indi- 
cated by a curve, water absorption (in 
mgms. per standard specimen) against 
thickness, are referred to, the tests being 
made on standard specimens 14 ins. by 
14 ins. plus or minus 0.01 in. For sheets 
4 in. thick and below, the thickness of 
the specimen being the thickness of the 
sheet. Now this method of expression 
is certainly better than that used in 
B.S.S. 771, but B.S.S. 972 also instructs 
that all specimens over }4 in. thick 
be machined down to 34 in. in such 
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a way as to leave one mould surface 
intact. At first glance this would appear 
to be quite satisfactory, but a little 
thought on the matter will soon show 
that whereas the specimens of } in. thick- 
ness and below will have a steadily 
increasing proportion of absorbent sur- 
face, as the thickness increases, this pro- 
portion will be subjected to a sudden con- 
siderable increase (in specimens above 
this limiting thickness), due, of course, 
to the removal of 2} sq. ins. of imperme- 
able material from one mould face. It 
must be borne in mind, however, that the 
absorption capacity in this direction will 
not be so high as that through the cut 
edges, as owing to the interlamellar layers 
of resin, the penetration will be limited 
to the uppermost paper layer; however, 
this would seem to suggest the production 
of misleading results. 

Thus it would appear that the present 
method of expressing moisture absorp- 
tion, in so far as these materials are 
concerned, leaves much to be desired, and 
the foregoing suggestions are offered in 
the hope that eventually some method 
(not necessarily based on the weight 
absorbed per unit area per unit time) 
will be evolved, which will convey a true 
position of the existing conditions. The 
need for this is apparent when ratios of 
the absorptions of body to core, resulting 
from the two methods, are compared. 
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The figure 17 to 1, when compared with 
that obtained by the conventional 
method, 10 to 1, puts the comparative 
merits of the two materials on an entirely 
different level, whereas with the per- 
centage weight figure one would be 
inclined to look upon the body material 
as being worse than the core, but not 
so bad as expected in view of its struc- 
ture. The weight/area/time figure 
vividly shows the true state of affairs, 
demonstrating the need for homogeneity 
if low moisture absorption is to be 
achieved. Thus, once again the micro- 
scope has been shown to be of service 
in the examination of plastic materials, 
having proved that the characteristics 
of the finished product are dependent 
upon the type of structure produced. 
This in turn is dependent upon the 
materials and processing methods used 
in its fabrication, which would result in 
a higher degree of control, and pre- 
determined characteristics. 

In concluding this section on laminated 
materials, the author wishes to express 
his thanks and appreciation to Messrs. 
H. Clarke and Co. (Manchester), Ltd., 
who showed such a keen interest in this 
work from its inception, and who were 
responsible for a considerable amount of 
development in fabrication processes, and 
samples, without which the work could 
never have progressed so rapidly. 








PLASTICS IN SOUTH AFRICA 
By W. L. SPEIGHT, Cape Town 


FEW Cape Town business men are 

contemplating the formation of a com- 
pany to manufacture fish plastics, and at 
the same time the plant has actually been 
designed and permits applied for to start 
at the Cape an industry for the manufacture 
of plastics from bamboo seaweed. Only the 
weed that washes up on beaches will be 
used, so that the crawfish industry is not 
harmed. After the liquid in the seaweed 
has been expressed the remainder will be 
processed into a black powder which can be 
used for moulding black bottle caps, buttons 
and similar articles. The preliminary experi- 


ments have been made by Mr. F. W. 
Rennie. He became interested after being 


‘concerned in the early work on making 


agar-agar from the wispy greenish seaweed 
found on: the half-tide rocks at Langebaan, 
Saldanha Bay, and elsewhere. He experi- 
mented first with the extraction of iodine 
and other salts from the bamboo seaweed, 
but found it uneconomic. Mr. Rennie says 
that if the industry develops and the supply 
of bamboo seaweed does not keep pace he 
can use the same process for making a simi- 
lar plastic from bagasse, the residue left 
after sugar cane is crushed. 


« 
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World’s Industry 
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Employs Plastics 


GENERAL ENGINEERING 


Extruded _ tubing, 
highly elastic, and 
said to have excep- 
tional resistance to 
plating baths in clean- 
solutions, has been de- 
veloped by The 
Michigan Chrome and 
Chemical Co., Detroit 
Among the solutions in 





7, Michigan. 
which the tube has been tested are those 
for copper plating, which are operated at 


180 to 190 degrees F., and boiling 
cleansing solutions of an alkaline nature. 
The tube is not recommended for use in 
contact with  trichlorethylene. The 
material remains tough and flexible under 
very adverse conditions. Its surface is 
smooth and glossy so that liquids drain 
from its surface rapidly. (‘‘ Products Fin- 
ishing,’ 1945, August/9/110.) Low-pres- 
sute glass fibre reinforced plastic can be 
usefully applied in the manufacture of 
undercut, hollow and complex parts. 
Their application in these directions 
results not only in considerable economy 
in material but also in saving of time, 
tooling and labour costs. (‘‘ Automotive 
and Aviation Industries,’ 1945, August / 
93/42.) Account entitled ‘‘ Plastic Sand- 
wiches’’? deals with properties of 
laminated structures of glass cloth bonded 
by synthetic resins. Production tech- 
niques for the use of this material are 
considered. (‘‘ Scientific American,’’ 
1945 / 173/155.) Effect of extreme climatic 
conditions as regards temperature and 
humidity on the dimensional stability of 
cellulose thermoplastics has been studied 
by Gloor and reported in ‘‘ Product 
Engineering,’ 1945/16/554. The work 
has a special bearing on the use of these 
materials in the tropics. The results are 
presented in tabular form and hints or 
design and production are given in order 


dies, foundry patterns, holding fixtures, 
masking shields for plating and painting, 
drill jigs, etc., are now produced from 
cast resins. In some instances the original 
article is used.as a pattern. (‘‘ Tool and 
Die Journal,’’ 1945, August/ 11/108.) 
Machining of glass fibre reinforced plas- 
tics with carbide-tipped tools is discussed 
by Crump, of Carboloy Co., in ‘‘ Tool and 
Die Journal,’’ 1945, August / 11/110. High 
production capacity is obtained with 
resin-bonded snagging wheels which car 
be operated safely at speeds up to 9,500 ft. 
@ minute. Such wheels are said to be 
superior to the rubber-bonded type. 
(‘‘Grits and Grinds,’’ 1945/36/12 (No. 
5).) Machining of relatively complicated 
parts in resin-bonded fabric can usefully 
be carried out by means of sintered car- 
bide-tipped tools on high-speed wood- 
working machinery. (‘‘ Production 
Engineering Bulletin,’ 1945, August /4/ 
327.) Finish grinding of steel propeller 
for a torpedo was conducted on an abra- 
sive belt running round a rubber wheel 
fixed in turn to an aluminium wheel at a 
speed of 5,000 r.p.m. The rubber expands 
under centrifugal force and holds the 
abrasive belt in place. (‘‘ Machinist,”’ 
1945 /89/639.) A Symposium of plastics 
is presented in the July, 1945, number of 
““The Tool Engineer’’ (new series). 
Manufacturing techniques are particularly 
discussed. Jansson, writing on tool design, 
outlines how a good mould should be 
designed and presents the necessary calcu- 
lations. Other contributions in the 
symposium illustrate trends in the con- 
struction of modern presses, plant layout 
and material flow. Some of the aspects 
and phases discussed have hitherto not 
been adequately treated in the literature. 
General properties and uses of moulded 
plastics are considered by DuBois in 
““Machine Design,’’ 1945, February, 
page 171. A series of tables gives the 
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general properties and uses for plastic 
materials suitable for moulding, materials 
being identified by type of resin and filler 
used. A list is supplied of trade names 
and manufacturers. Internal threads in, 
plastic materials have been subjected to 
exhaustive discussion and analysis by 
Thum and Boden in a past issue of V.D.I. 
Zeit. Ir particular attention is drawn to 
the statement that all plastic materials 
exhibit creep under load even at room 
temperature, and screw combinations 
employing plastic nuts are incapable of 
maintaining appreciable pressures for any 
prolonged period. In special cases a metal 
sheath can be fitted to the outside of the 
nut preventing distortion and increasing 
thread resistance. Hot-forming of phenolic 
laminates is considered by Guhl, of the 
Westinghouse Electric and Manufacturing 
Co., in ‘‘ Mech. Eng.,’’ 1945, March, page 
175. The author gives time viscosity 
curves for several phenolic laminate resins 
and it is noted that pliability at elevated 
temperatures has been found to be a 
means towards reshaping the resin, even 
in its full cured condition. Hot forming of 
laminates employs some distortion at ele- 
vated temperatures, but such distortion 
under load at working temperature 
must be of a very low order if the material 
is to be serviceable. Deep drawing quali- 
ties of laminates have been developed 
which, according to the author, approach 
soft aluminium in properties. 





LECTRICAL 


Switching trans- 
former in induction 
heating machines is 
assembled in a high- 
impact phenolic. The 
core assembly of the 
transformer is com- 
posed of four parts, 
terminal assembly be- 
ing built up of three parts. Operation is 
by air pressure, and slight impact is 
caused in opening and closing the circuit. 
(‘‘ Product Engineering,’’ 1945, August/ 
16/521.) Styramic HT, supplied by Mon- 
santo, is said to maintain form and 
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mechanical properties at relatively high 
temperatures and yet at the same time be 
readily amenable to moulding technique. 
It combines heat resistance (up to 236 
degrees F.) with high insulating efficiency. 
(‘‘ Product Engineering,’ 1945, August/ 
16/573.) Valuable information on the 
silicone resins is contained in ‘‘Oil and 
Gas Journal,’ 1945, February, page 90. 
Silicone resins reinforced with glass give 
insulating materials which are practically 
indestructible by heat. Liquid silicones 
are obtainable with boiling points up to 
392 degrees F. and with freezing points as 
low as — 158 degrees F. For lubricating 
greases in substratosphere flying, such 
products would seem to offer good prac- 
tical application. For insulating wireless 
and radar equipment they permit opera- 
tions hitherto considered impossible. Elec- 
tric motors insulated with silicone 
products, and transformers similarly insu- 
lated, may be run under very high speeds 
up to abnormally high temperatures with- 
out forced cooling. Silicones are inert to 
most corrosive agents. 





Variable buoyancy 
fishing floats have 
provided a novel use 
for plastics. The float 
is in two colours, 
Chinese red above the 
water line and trans- 
parent green below. 
The device consists of 
five parts; locking plunger and float hous- 
ing are cellulose acetate injection mould- 
ings, the buoyancy chamber being of 
standard acetate. The  line-lécking 
plunger can be rendered inactive when it 
is desired to cast the float. (‘‘ Product 
Engineering,’’ 1945, August/ 16/527.) 
Test procedures for comparing the static 
and dynamic characteristics of natural 
synthetic rubbers are described in a well- 
illustrated article in: ‘‘ Product Engineer- 
ing,’’ 1945, August/16/541. Hysteresis 
and damping characteristics are discussed, 
typical test results being presented in 
graphical form. It is observed that tech- 
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nica] information upon which this account 
is based was supplied by Chayne and 
Muller, of Buick Motor Division, General 
Motors, Ltd. A survey of medern surface 
coatings and post-war synthetic finishes 
has recently been made by Taylor and 
reported in ‘‘Inst. Prod. Engineers 
Journal,’’ 1945/24/245. Most moderrm 
compositions have been considered and 
their properties carefully compared. 
Assistance in the survey was provided by 
numerous concerns and_ independert 
authorities. A survey on laminated plas- 
tics, in ‘‘ Engineering Materials,’’ 1945, 
August/3/141, deals with the following 
recent developments: post-forming of 
laminated sheet, sheet with inorganic 
fibrous laminze, transparent and multi- 
coloured laminates, wire reinforced 
materials and track-resisting surfaces. 
The same issue contains arm account by 
Paterson referring to the advantages of 
plastics in the post-war automobile 
industry; plastic bodywork is in particular 
discussed. Research by Dart and Guth, 
reported in ‘‘J. Chem. Phys.,’’ 1945, 
January, page 28, showed that on rapid 
stretching Butyl rubbers exhibit an initial 
cooling effect, which at a definite point 
passes into a heating effect. The authors 
describe experimental apparatus and dis- 
cuss conclusions they draw from the re- 
sults of their work. Effect of synthetic 
resins on cellulose and protein fibres is 
considered by Powers in ‘‘ Industrial and 
Engineering Chem. ’’ (Industrial Edition), 
1945, February, page 188. When cellulose 
fibres are impregnated with resin-forming 
solutions of unpolymerized urea-formalde- 
hyde, melamine-formaldehyde, or phenol- 
formaldehyde, such resin formers have 
little effect on the properties of the fibres 
until they are cured or polymerized within 
the fibre. It is said that there is evidence 
to show that the resin is uniformly distri- 
buted throughout the fibre and may in 
certain cases actually react with the cellu- 
lose. Low concentrations of the resins 
formed within the fibre have pronounced 
effects on the physical properties, especi- 
ally elongation, elasticity, wet strength, 
capacity for water absorption, resilience 
and dyeing. A new method of determin- 
ing the degree of polymerization has been 
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developed. It is shown that wool and 
protein fibres may be impregnated with 
resin-forming solutions; there is no evi- 
dence, however, that such solutions react 
with the wool protein. The medium 
in which the forming materials are 
applied has a pronounced effect on the 
properties obtained and it is shown that 
fibre swelling is necessary to ensure 
thorough penetration. Statistical theory 
and Brownian motion of long-chain: mole- 
cules is studied exhaustively by Sadron in 
‘‘Industries des Plastiques,’’ Vol. 1, 
No. 1, April, 1945, page 2. In particular 
the study considers the specific viscosity 
of very dilute solutions of monomers; 
calculated values conform well to those 
established in actual practice. In the 
same issue of this journal Rencker con- 
siders the properties of injection 
mouldings in thermoplastic. Evaluation 
of moulding powders is considered and 
the author presents a table of mechanical 
properties applying to injection mould- 
ings in various proprietary brands of 
polystyrene, polymethyl methacrylate, 
polyvinyl chloride, and the polyamide 
resins. Plastic-material welding device 
is described under Canadian Patent No. 
429,555 in the Canadian Patent Office 
Record for August 21, 1945, page 2275. 
The welding process is a mechanical one 
depending on the use of a specially formed 
tool made of a material of good heat con- 
ductivity. In the same issue of this 
journal, under Patent No. 429,552, is 
described a method for participating in 
situ on fibres of a textile, a synthetic 
linear polyamide. The bulk of the patent 
concerns chiefly the preparation of a dis- 
persion of the resin. The properties of 
plasticity and elasticity in relationship to 
the vulcanizing process are discussed by 
Denivelle in ‘‘ Industries des Plastiques,”’ 
Vol. 1, No. 1, April, 1945, page 16. 
After the theoretical consideration of the 
mechanics of the transition from the 
liquid to the solid state, properties associ- 
ated with high polymers in the solid 
amorphous state are considered. The 
mechanical properties of the rubbers are 
then examined in the light of the 
conclusions arrived at by numerous 
investigators. 
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Recent Progress in the 
Welding of Thermoplastics 


By G. 


1) thers wemmgere in the welding of 
plastics from the early stages were 
reviewed in this journal last year..2 In 
the meantime a wealth of published 
information has become available, and it 
appeared to be a useful task to collect 
these latest publications in some classified 
form, in order to bring the previously 
mentioned reviews up to date. 

It was found impossible to keep to the 
scheme previously followed, according to 
which a classification was made into gas 
welding and high-frequency welding pro- 
cesses, as in many cases overlapping takes 
place; the arrangement of the present 
review is, therefore, not entirely logical 
but allows for the grouping of related 
subjects and processes. 


Gas Welding of Plastics 


“Most of the more recent information 
concerns appliances and devices used for 
this purpose. 

D.R.P. 729,311 by Mayer and Ufer 
describes a torch for welding thermo- 
plastics. Compressed oxygen or com- 
pressed air is mixed with a combustible 
gas and the mixture is burnt in a nozzle 
system using a catalyst. Other devices 
for a similar purpose are shown in 
D.R.G.M. 1,521,276 and D.R.G.M. 
1,526,472. 

D.R.P. 739,340 for joining of building 
elements made from thermoplastics men- 
tions Hennings as the inventor, and judg- 
ing from the available abstract it seems 
to be identical with British Patent 
Application 11,339, which became void 
owing to the outbreak of war. This 
British Patent Application discloses a gas- 
welding process for _ thermoplastics 
(mainly on P.V.C. basis) using filler rods 
of the same or similar composition. 

Lindh and Phillipps, the inventors of 
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U.S.A. Patent 2,367,725, describe a 
method for the joining of thermoplastic 
materials which resembles the above- 
mentioned German gas-welding process 
in its principles. Its main application 
appears to be the joining of films or thin 
sheets of Saran and Vinylite. Such sheets 
are placed together with abutting edges 
and a strip of the same or: similar 
material laid on top. A stream of hot gas 
is simultaneously directed against the 
underside of this strip and also over the 
surface of the two sheets to be joined. 
This softens the plastic material suffici- 
ently, and subsequent pressure applied by 
rollers effects the welding. 

A more elaborate apparatus serving the 
same purposes, also invented by Phillipps, 
is disclosed in U.S.A. Patent 2,372,737, 
the main improvement being a torch mov- 
ing on rollers so that the distance between 
nozzle orifice and workpiece remains con- 
stant. Furthermore, the overlapping strip 





Fig. 1.—Method of feeding the filler rod 
in the hot gas welding process. 
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runs through a guiding slot, thus per- 
mitting deposition at the proper place. 
Another pair of follow-up rollers, also 
mounted on the torch, provides the sub- 
sequent pressure required for the consoli- 
dation of the joint. 

An article which was originally pub- 
lished in ‘‘ Autogene Metallbearbeitung ’’3 
(not yet available in this country) 
was reviewed in abstract form in 
‘“* Kunststoffe ’’4 and deals with the gas 
welding of P.V.C. A few details of this 
abstract are quoted verbatim as they may 
help newcomers to this technique. 

- . Bevelling is necessary when- 
ever the thickness of the material exceeds 
1 millimetre. One-sided fillet welds should 
be avoided in favour of double-sided 
ones. Filler rods should be truly circular, 
as this permits more uniform softening 
and heating than is the case with square 
sections.’’ 

The proper welding technique and the 
way of feeding the filler rod are illus- 
trated in Fig 1. It is most essential to 
feed the wire vertically, otherwise cracks 
or fissures may occur. The direction of 
the nozzle should also be noted as this 
is very important in order to abtain suc- 
cessful welds. The angle between nozzle 
and workpiece is of influence, a steeper 
angle being required for. thicker sheets. 
Burning or over-heating must be avoided. 

Not strictly a gas-welding process, but 
closely related, is a method of welding 
polythene described in Br.P. 567,360 by 
Du Pont de Nemours. 

Thin films of polythene are placed 
together and their contiguous edges sealed 
by applying a fine-tipped flame. It is 
claimed that no deterioration of the poly- 
thene takes place when proper care is 
taken. This process can: be applied suc- 
cessfully to the moisture-proof packing of 


articles. Grades of polythene which can ° 


be used are somewhat limited, it being 
mentioned that the molecular weight of 
the materials should be above 6,000 and 
preferably higher than 10,000. 


High-frequency Welding of Plastics 
In his paper on high-frequency heating, 
Warburton Brown gives a general descrip- 
tion of the basic principles involved and 
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then deals briefly with their application 
to high-frequency welding of plastics. 

Zade® discusses the design of electrodes 
used in high-frequency welding and 
describes a device useful for investigations 
of electric field distribution. 

Jarrard describes improvements in 
electrode design in Br.P. 559,659, and 
discloses a method for the formation of 
flexible joints between rigid parts in 
Br.P. 560,687. The sealing of metal 
ferrules to plastic tubes is referred to im 
another patent by the same inventor 
(Br.P. 560,688). 

Cable repairs by means of high- 
frequency heating are the subject of Br.P. 
561,162 by Walton, Quayle and Jones, of 
British Insulated Cables, Ltd. 

How to overcome the difficulties when 
sealing dielectric workpieces of non- 
uniform cross-sections is shown in U.S.P. 
2,370,624 by Gillespie. 


‘* Sewing Machines ”’ 


The first attempts to join plastic foils 
were made using conventional sewing 
machines. It was, however, very soon 
found that this technique could not be 
applied satisfactorily; the main applica- 
tion for joining such materials being for 
waterproof garments, protective cloth- 
ing, etc., where absolute impermeability 
to gas and moisture is essential. Stitch- 
ing P.V.C. or other plastics not only 
weakens the material, but also has the 
disadvantage that wherever holes are 
made they cannot be entirely filled by the 
thread. The space left allows water or 
gas to pass through and thus defeats the 
purpose of producing a waterproof joint. 
a the case of textiles the thread increases 

olume when moistened and the textile 

itself swells, thus making the joint water- 

tight, whereas in the case of plastic 
materials only the thread swells. 

Other methods of joining were there- 
fore tried; the approach to the problem 
was somewhat different in this country 
and in America from the one tried by 
the Germans. The German method being 
older, is described first. 

Heated rollers applied under pressure 
can, under suitable conditions, effect a 
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Fig. 2.—Electrically heated 
welding sheet. Note spring-loaded roller. 


rollers for 


perfect seal between thermoplastic sheets, 
provided the material is not too highly 
plasticized and the speed of the rollers 
corresponds to the flow of the material. 
Other means of heating used are heated 
wedges or tongs inserted between the 
sheets to be joined. Makers of sewing 
machines like Pfaff perfected this method, 
and it was used to a considerable extent 
for war-like purposes such as gas capes, 
raincoats, hospital sheeting, etc. It is of 
considerable interest to learn that the rea- 
sons for developing this technique were 
not solely the necessity for finding a sub- 
stitute for rubber or rubberized materials, 
but also the urgency to save thread. A 
very comprehensive article dealing with 
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the welding of plastic films and foils is 
the one by Zeidler and Schiltzer? point- 
ing out the disadvantages of using the 
conventional sewing machine and explain- 
ing the failure of glueing or sticking 
methods. The rather crude apparatus for 
the welding of plastics by means of elec- 
trically heated rollers shown in this paper 
is reproduced in Fig. 2. To prevent the 
sticking of the plastic to the heated rollers 
a. foil of aluminium or ‘‘ Cellophane ’”’ is 
inserted between the plastic and the 
metal and can be removed after the joint 
has been perfected. 

An interesting application of the new 
technique is also mentioned in this paper, 
although it cannot be called a welding 
process proper. In order to mend worn 
jute bags the faulty material is cut out 
as far as necessary, a patch of new jute 
inserted and a piece of P.V.C. of 
slightly larger dimension placed over the 
patch and the surrounding area of the 
original material. A joint is then made 
between P.V.C. and jute, using heat and 
pressure, and it is claimed that a bag 
mended by this method is at least as 
strong as a new one. A photograph show- 
ing a similarly mended patch is shown in 
Fig. 3. It is, however, doubtful whether 
this technique would have an application 
in this country as new bags are probably 
so cheap under peace-time conditions that 
the repair of worn ones is unnecessary. 





Fig. 3.-—Patching of 
torn jute with 
P.V.C. sheet. 
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The views in this paper did not remain 
entirely unopposed. Kollek and Sirot® 
point out that most of the work described 
by Zeidler and Schiltzer can hardly be 
called ‘‘ welding,’’ and give their own 
definition of what should be regarded as 
“* welding.’’ 

As this is a very precise and convenient 
definition it is cited herewith in full. 

‘‘ Welding is a process during which 
parts of the same composition or of very 
similar behaviour are united by virtue of 
heat without adding any dissimilar 
material for effecting such joints. 

‘* When even such a dissimilar material 
is interposed, irrespective of the tempera- 
ture used, such a process should be classi- 
fied as bonding.’’ 

Kollek and Sirot then discuss in detail 
the influence of plasticizers on the 
weldability and the effects of the soften- 
ing range. 

Regarding ‘‘ sewing machines,’’ these 
authors do not favour the heated-roller 
type and recommend machines of the 
heated-wedge principle. 

A description of production methods for 
the welding of plasticized foils of P.V.C. 
is given in the paper, ‘‘ Welding Instead of 
Sewing,’’ by Heimann and Schenkengel.? 

Some other type of heated-wedge 
machine is described in ‘‘ Chemische 
Technik,’ where it is mentioned that 
the wedge can be pivoted so that it can 
be swung into position. Small rolls are 
employed to feed the material through the 
machine and to provide the necessary 
pressure. A new type of thermoplastic, 
Guttasyn (the basis of which is P.V.C.), 
can be welded on this machine, and the 
applications mentioned are packing of 
explosive charges, medical supplies and 
protective clothing. 

It should be noted that the German 
inventors not only tried to protect the 
equipment used for this process, but also 
endeavoured to get some kind of 
monopoly for the idea of producing 
threadless seams (D.R.G.M. 1,483,329 
and Swiss Patent 161,620). These, how- 
ever, are not the only patents covering 
the field, and the following also relate to 
this subject: D.R.G.M. 1,521,318 and 
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D.R.P. Application P.83,655, the latter 
referring to a machine for joining sheets 
of thermoplastics. 

Developments in this country and in 
America proceeded along different lines. 
Considerable progress had been made in 
other fields using the newly developed 
technique of high-frequency heating, and 
it was, therefore, an obvious solution to 
extend its use to this purpose. Electronic 
sewing machines were brought out at 
practically the same time by the Arc 
Manufacturing Co., Ltd., and by the 
Radio Corporation of America, both firms 
working on more or less the same prin- 
ciples. The Arc Manufacturing Co. 
machine was described by Barnes!!, 2 and 
also by Zade.6 A short description of the 
R.C.A. machine is given in ‘‘ Modern 
Packaging.’’!8 

Shortly afterwards the sewing machine 
developed by Richardson and Allen was 
described in  ‘‘Electronics.’’ The 
remarkable claim is made that this 
machine could weld 35 ft. per minute 
(compared with the 5 or 6 ft. per minute 
of the two machines already mentioned), 
but it is also stated that the machine was 
not yet ready for distribution. Mitchell!® 
discussed later the sewing machine 
developed jointly by Murphy Radio, 
Ltd., and Herts Pharmaceuticals, Ltd., 
which, however, does not differ a great 
deal from the other types. It is stated 
that the Murphy machine works better 
when using frequencies between 60 and 
100 megacycles instead of the 50 or so 
megacycles used for the other machines. 
Further details of the Murphy machine 
are given in the ‘‘Murphy News’’!617 
and in the ‘‘ Wireless World.’’18 

Summarizing, it can be said that none 
of these machines has yet found a large- 
scale industrial use; this might to a 
certain extent be due to the fact that 
most of the plastics developed so far are 
not too suitable for the new technique, 
especially when varying in thickness or 
non-uniform in composition. 


Spot Welding Processes and Devices 

The fact that thermoplastics could be 
spot welded had been known for a con- 
siderable time, and the first application 
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was attaching straps to plastic aprons and 
protective clothing. This was done by 
means of heated tongs or pliers, and a 
typical apparatus is shown in_ the 
literature? tabulated on page 503. High- 
frequency heating applied to this purpose 
is an obvious improvement. Conventional 
spot welders, if suitably modified, can be 
used. 

Br. P. 565,592 and the corresponding 
U.S.A. Patent 2,354,714, by the Budd 
Wheel Co., describe spot welding of 
thermoplastics by means of high-fre- 
quency currents, and particular attention 
should be drawn to the rather strange 
claim made that in addition to thermo- 
plastics, thermosetting materials, too, can 
be welded, provided depolymerization is 
brought about first by applying ultrasonic 
waves. This is done in order to break 
down the resin in its thermoset stage; by 
using high-frequency heating, softening 
and subsequent polymerization are again 
achieved. Unfortunately, no further 
details are given in the Patent Specifica- 
tion. 

The Murphy High-frequency Spot- 
welder is mentioned in the paper by 
Mitchell!5 already cited and in the 
““Murphy News.’’!® Besides ordinary 
spot welds, comparatively short seams up 
to 8 ins. can also be produced on this 
machine by inserting flat metal electrodes. 

Further devices for spot welding are the 
Pye spot welding gun,%.21 which, 
although developed for the purpose of 
tack welding of plywood, could certainly 
be used for the spot welding of plastics; 
an oscillator of approximately 100 watts 
at 170 megacycles is built into a rather 
compact portable unit. 

Plastic bonding by means of the cycle- 
weld process is mentioned in “‘ Aircraft 
Production.’ This is reported here only 
because under certain conditions high-fre- 
quency spot welding guns may be used 
for this process. 


Other Welding Processes 


Welding of acrylic resins by means of 
heated platens inserted into jigs of a 
rather complicated nature is discussed by 
Stephen, and it is almost certain that 
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this technique might find useful applica- 
tion for some types of P.V.C. and vinylide 
chloride. 

A method of joining plastic tubing to 
glass mainly for use in chemical labora- 
tories is described by Kieselbach.** The 
glass tubing is drawn out gradually, and 
cut off when its outside diameter is 
slightly smaller than the inside diameter 
of the plastic tube. The tapered end is 
then carefully reheated and pushed into 
the plastic tube. Such a joint is leak- 
proof, and preferable to metal connec- 
tions where corrosion resistance is 
important. 


Welding of Plastics for Packaging 


The most interesting paper on this sub- 
ject was recently published by Zade and 
Barnes,® who describe a wide variety of 
machines used for the purpose, and 
clearly demonstrate the possibilities of 
high-frequency sealing of plastics for 
moistureproof packing of goods to be sent 
to tropical countries. 

U.S.A. Patent 2,343,117, wy Vincent, 
refers to the heat sealing of rubber 
hydrochloride by means of two electric- 
ally heated elements, and U.S.A. Patent 
2,364,870, by Otto, indicates the use of 
welding or sealing of plastics by electric- 
ally heated plates for the production of 
laminated articles, such as holders for 
identity cards, showcards, labels, etc. 
The closing of cellophane bags for aircraft 
rivets is described in an illustrated article 
in ‘‘Iron Age.’’6 Finally, reference is 
made to U.S.A. Patent 2,372,406, by 
Treneer, for the heat sealing of pellets or 
tablets of foodstuffs into sheets of pliofilm 
or similar thermoplastics, 


Lining of Tanks and Reservoirs Used by 
the Chemical Industry 


All the literature available on this sub- 
ject was found in German papers, the 
materials used being Vinidur or Oppanol. 
A very extensive article in this field is the 
one by Sirot,”. and the reader unable ‘to 
follow the German text might find it use- 
ful to study the English abstract which 
is given in ‘‘ Plastics.’’8 It would be 
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beyond the scope of this review to go into 
the details of this process. It should only 
be mentioned that after bonding of the 
P.V.C. to the internal walls of the tank 
or container has been achieved by means 
of cements or glues, welding by means of 
heated tools or hot gas torches is carried 
out so as to weld together the edges of the 
plastic films. 

Welding of Vinidur for inserts of tanks 
used for galvanizing plants is indicated 
in a paper by Niehus and Ruder” 
abstracted in ‘‘ Kunststoffe.’’30 


Training of Welders and Testing of 
Welded Joints 


The teaching of welding thermoplastics 
is discussed in a paper by Krannich,*! 
and it seems that considerable trouble was 
encountered in the first few years after 
introducing the new art. I.G. Farben- 
industrie, the chief promoters of the weld- 
ing of plastics in Germany, therefore took 
steps to prevent the reoccurrence of these 
difficulties by ensuring that material was 
only sold to users who had trained 
welders. They also collaborated in the 
establishment of training centres, where 
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this new technique was demonstrated. A 
new class of workman was thus created— 
the plastics craftsman. The following five 
types of training classes were formed :— 

(1) A basic training class for the 
plastics craftsman; (2) a course for the 
more advanced welder; (3) a course for 
the installation of transparent pipes; (4) 
a class for the lining of tanks, reservoirs, 
etc.; and (5) a training course for the 
building industry. 

Some further information may be 
obtained from a book by the same 
author®? published in 1943 in Germany 
and reprinted in America. 

Standards for the welding of plastics 
have been established. They deal not 
only with the technique as such, but also 
with testing methods (V.D.I. 2,00733) . 

Microscopic examinations of welded 
seams and joints, using colour photo- 
graphy, are described in two papers by 
Haupt.*, 35 

This list of references could be 
extended, but papers dealing with the 
welding of plastics in a general way, and 
presenting little that is new, have been 
omitted. 


British Patents 


G.W.=gas welding. 


H.F.=high-frequency welding. 


H.T. =heated tool welding. 











No. Inventor Subject-matter G.W.| H.F. | H.T. 

559,014 | Jarrard and Payne Terminal joints for electric cable with plastic | — > 4 _ 
sheath and jigs therefor 

559,111 Wingfoot Corp. Improvements in and relating to heat-sealing | — x — 
rubber hydrochloride surfaces 

559,657 Jarrard Improvements in the welding of thermo-| — 4 
plastic bodies 

560,088 | Jarrard, Payne and Barden Securing thermoplastic tubes to metal ferrules | — x — 

561,162 Br. Ins. Cables: Walton, Quayle | Making of joints, terminations or repair to | — x - 

and Jones electric cables 

565,592 Budd Wheel Comp. Method and apparatus for bonding thermo- | — x — 
plastic or thermosetting materials 

567,360 Du Pont de Nemours Welding of ethylene polymer articles Xx _ _ 

568,065 Goldstaub Method of jointing plastic tubes — _ x 

569,481 Haim and Zade Terminal joints for electric cable with plastic | — x — 
sheath 

570,128 1.C.1.: Child and Stephens Improvements in or relating to the packaging | — x x 
of articles 

570,451 1.C.1.: Child and Stephens Packaging of materials —_ x x 
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German Patents. 
(ORP,) Inventor Subject-matter G.W.| H.F. | H.T. 
729,311 1.G. Farben Industrie: Meyer and | Welding torch for plastic welding Xx _ _ 
er 
739,340 | I.G. Farben Industrie: Henning Joining of constructional parts made of x = _ 
thermoplastics 
83,655 Pfaff and Eckhard Machine for the continuous joining of thermo- | — _ Xx 
plastic sheets 
(D.R.G.M.) 
1,483,329 | Waentig Apparatus for the welding of thermoplastic | — Xx 
sheets 
1,521,276 | Dynamit (Troisdorf) Apparatus for welding thermoplastics ? _ ? 
1,521,318 | Klepper-Werke Joint between foldable sheets of thermo- 2 — ? 
plastics 
1,526,472 Hagen, A. G. Device for the welding of plastics ? _ ? 
38,133 | Schiltzer Method for the production of threadless seams | — _ x 




















Attention is drawn to the fact that only the first three references concern patentable inventions (D.R.P.), 


whereas all the others classified under D.R.G.M. refer to designs. 


Nos. 83,655 and 38,133 are the original 


application numbers ; no further reference has been found so far to indicate that these applications had been 


accepted. 


None of the German patent or design specifications is at present available in this country. 


U.S. Patents. 



































No. Inventor Subject-matter G.W.| H.F. | H.T. 
2343,117 | Wingfoot Corp.: Vincent Heat sealing of rubber hydrochloride plies _ _ x 
2,354,714 | Budd Wheel Comp. : Strickland -— oo of apparatus for heating thermo- | — x — 

plastics 
2,354,989 | Fusco Device for heat-sealing plastics such as | — — xX 

Pliofilm or Cellophane 
2,364,870 | Western Lithograph Comp.: Otto | Method of producing laminated plastic articles | — _— x 
2,367,725 | Udylite Corp.: Lindh and Phillips | Method for joining thermoplastic materials x — _ 
2,370,624 | R.C.A.: Gillespie Electrical heating method — x — 
2,372,406 | Miles Labor. Inc.: Treneer Package and method of making same — _ x 
2,372,737 | Udylite Corp. : Phillips Torch for welding thermoplastic material x _ _ 
2,376,253 | Doughboy Mach. Inc.: Humphrey | Sealing machine _ _ x 
2,376,360 | Nat. Urn Bag Comp.: Irmscher Device for heat sealing package seam joint — _ x 

U.S.P. No. 2,354,714 is identical with Br. P. No. 565,592. 
Canadian Patents. 
No. Inventor Subject-matter G.W.| H.F. | H.T. 

422,945 | Wingfoot Corp.: Vincent Film heat sealing method —_ —_ x 
422,947 Wingfoot Corp. : Carney Lap joint in heat sealable plastic _ _ x 




















Canadian P. No. 422,945 is identical with U.S.P. No. 2,343,117. 
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Swiss Patents. 





No. Inventor 


Subject matter G.W.| H.F. | H.T. 





161,620 ? 


82,887 | Jarrard, Moritz and Zade 








Method and apparatus for the welding of | — _ x 
thermoplastic sheets 


Welding of thermoplastics (similar to Br.P. | — x a 
55,054) 











Australian Patent. 


























No. Inventor Subject matter G W:| H.F. | H.T. 
118,453 Arc Mfg. Co.: Jarrard, Moritz, Improvements in or relating to the electric | — x _ 
Zade heating and working of thermoplastic or 
thermosetting materials (same as Br.P. 
555,054) 
REFERENCES R. F. Heating ; “‘ Murphy News,” Vol. 19 (1944), 
——— No. 8, pp. 154-155. (17) Anon.: Sealing 
(1) G. Haim: The — of Thermoplastics ; Plastics; ‘*Murphy News,” Vol. 19 (1944), 
“* Plastics" (London), Vol. 8 (1944), No. 1, No. 11, p. 214. (18) Anon.: Radio Sealing ; 


pp. 24-30. (2) H. P. Zade: The Welding of 
Thermoplastic Materials by means of Radio Fre- 
quency. Currents; “Plastics” (London), Vol. 8 
(1944), No. 3, pp. 100-109. (3) P. Voigt and 
Schrader : Die Schweissung thermoplastischer 
Kunststoffe auf der Basis Polyvinylchlorid, P.C.U. 
Vinidur ; Autogene Metallbearbeitung, Vol. 35 
2), No. 12, pp. 173-181. (4) Anon.: 
‘chweissen von  Polyvinylchlorid ; Kunststoffe, 
Val 32 (1942), No. 11, p. 349. 9 (5) D. War- 
burton Brown : Hig h Frequency Heating ; 


“* Plastics" (London), Vel 8 (1944), No. 84, 
pp. 218-226. (6) P. ty Welding 
Thermoplastics with High Frequen “* Plastics "’ 


(Chicago), Vol. | (1944), No. 4, ye pp. 30, 32, 95, 
96. (7) G. Zeidler and G. Schiltzer: Ueber des 
Schweissen | Weichmacherhaltiger  Kunststoffe- 
Folien ; Kunststoffe Techn. and Kunststoffe Anwendg, 
Vol. 12 (1942), pp. 177-181. (8) L. Kollek oe 
A. Sirot: Ueber das Schweissen weichmacher- 
haltiger _Kunststoffe-Folien ; come. Vol. 34 
(1944) No. 3, pp. 57-58. (9) W. Heimann and 
E. Schenkengel : Schweissen statt Naehen ; Rund- 
ag Deutscher Techn., Vol. 22 (1942), No.21/ 
22, 4. (10) Anon. : Guttasyn, éin neuer 
y ale fuer Laboratorium und Betrieb ; 
Chemische Technik, Vol. 16 (1943), No. 1, p. 5. 
(11) W. C. E. Barnes : Seam Wel ding of | Plastics- 
High-Frequency “‘ Sewing” ; “‘ Welding,” Vol. 12 
(1944), No. 12, pp. 309.510. (12) W. C. E. 
Barnes: Seam Welding Plastics—New Equipment 
for Joining Thin Sheets. and Impregnated Fabrics ; 
“* Aircraft Production,” Vol. 7 (1945), No. 75, 
pp. 22-23. (13) Anon. : Sealing by Electronics 
“* Modern Packaging,” Vol. 16 ( 1943), No. 
pp. 78-110. (14) Anon. : Thermoplastics Weldon 
Coe 3 Pen yyy es ( ae i aa 
. C. Mitchei lo-frequency elding o 
PV.C. Film; “Plastics” (. Vol. 
(1944), No. 91, pp. 559-563. (16) fl 


“* Wireless World,” Vol. 51 (1945), No. |, p. 29. 
(19) Anon.: Spot Welding Plastics; Murphy 
News,” Vol. 19 (1944), No. 9, pp. 174-175. (20) 
Anon. : Increasing Production with Synthetic Resin 
Adhesives ; “* Plastics "” (Lae. Vol. 8 (1944), 
No. 88, pp. 416, 449. (21) A non.: Heating 
Adhesives by H. F. Gun Machinery Lloyd,” 
Vol. 16 (1944), No. 23, pp. 55-56. (22) Anon. : 
Plastic Bonding ; Aircraft Production,” Vol. 6 
(1944), No. 66, pp. 171-172. (23) M. L. 
Stephen : Acrylics can be Welded; ‘‘ Plastics” 
(CNcago). Vol. | (1944), No. 6, pp. 78, 80, 82. 
(24) R. Kieselbach: Joining Plastic Tubing to 
Glass ; Ind. Eng. Chem. An. Ed., Vol. 16 ( 1944), 
No. 4, p. 275. (25) H. P. Zade and W.C. E 
Barnes: Packaging by Welding; “ Wolding.” 
Vol. 13 (1945), No. 5, pp. 199-205. (26) 
Anon.: Cellophane Bags for Aircraft Rivets ; 
“Tron Age,” Vol. 153 (1944), No 14, pp. 59. 
145. (27) A. Sirot: Die Technik der Vinidur- 
auskleidung ; Kunststoffe; Vol. 33 (1943), No. 2, 
pp. 33-39. (28) Anon.: Lining Tanks with 
Vinidur ; “* Plastics’ (London), Vol. 8 (1944), 
No. 85, p. 269. (29) A. Niehus and O. Ruder : 
Masch. Bau|/Betrieb, Vol. 21 (1942), No. 5, 
pp. 207-210. (30) Anon. Kunststoffe in Gal- 
vanisieranlagen ; Kunststoffe, Vol. 32 (1942), 
No. 9, p. 269. (31) W. L. Krannich: Schulung 
in der Vinidur und Oppomol Verarbeitung ; Kunst- 
ats Vol. 32 (1942), No. 11, pp. 341-342. (32) 

. Krannich: Kunststoffe im technischen 
| ee Bh 1943, reprinted in — 
1945. (33) V. D. I. Richtlinien Schweissen 
Kunststoffen ; V.D.I. Verlag, Berlin, 1942. (34) 
G. Haupt: ‘Schweissnahtpriifung durch Farbauf- 

nuhmen ; Z. f. angew. Phot. Wiss. Technik, Vol. 4 
(1942), pp. 1-3. (35) G. Haupt: Mikroskopische 
Untersuchung von Schweissnahten aus Kunststoffe ; 
Zeiss Nachrichten, Vol. 4 (1942), No. 6, 
pp. 145-148. 
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Electro-plated Plastics 


By E. E. HALLS 


|< recent years, there has been much 
attention and a fair amount of pub- 
licity given to the subject of the metal 
finishing of plastic materials, and of 
articles fabricated from them by machine 
and moulding methods. Progress has 
been particularly evident in America, 
from which source samples have been 
demonstrated which, plated many years 
ago, still exhibit coatings that are tenaci- 
ously adherent. These were apparently 
finished without using the graphite pro- 
cess of providing the primary conducting 
layer. The modern processes of the 
Metaplast Corporation of New York avoid 
this pretreatment, and they appear to be 
the basis of the major commercial practice 
in America to-day. In view of this, a study 
of the Metaplast patents and of recent 
technical publications is of interest, and 
this is presented below. However, before 
attempting this, it is not only apt but 
also advisable to prelude the subject with 
a few ‘‘ pros and cons ’’ of the position. 

Undoubtedly, electro-plated plastics 
serve a number of useful fields, and in 
some of these plastics alone could not 
satisfy the requirements, and other raw 
materials cannot easily fulfil the need. 
Plated plastics provide a neat, decora- 
tive appearance and enable a raw 
material that is one of the lightest avail- 
able to be used. Thus, the commoner 
plastics have a specific gravity of 1.0 to 
1.3, as against about 1.8 for the mag- 
nesium alloys and 2.7 for the aluminium 
series of light alloys. Electro-plating need 
not significantly add to this weight, so 
that the product would be about two- 
thirds of the density of magnesium alloys, 
and from one-third to one-half of that 
of the aluminium alloys. However, they 
are generally more likely to compete with 
steel and brass, of which they are 
approximately one-eighth of the density. 
Moreover, articles that are required to be 


plated in bulk can generally be made more 
conveniently than they can from metal. 

For such items as jewellery, trinkets, 
ornaments and dress fittings (buttons, 
buckles and the like), there is indisput- 
ably a field for electro-plate finishes on 
plastics. Good wearing properties and 
good, permanent adhesion are the 
requirements, in addition to artistic 
appearance. Furnishings and fitments for 
automobiles fall in the same category, but 
in this field resistance to weathering must 
be added to the essential criteria. 


Advantages and Disadvantages 


In the electrical field, screening for 
audio frequencies, and for high and ultra- 
high frequences, is only one obvious 
requirement. Plastics are rapidly sup- 
plementing and replacing ceramics in 
many applications. To record a real 
encroachment upon this field it must be 
possible to metallize local areas for pro- 
viding electrical contact, for screening or 
for soldering. Ceramics, of course, can 
be treated by a silvering process which 
involves high temperature firing to 
achieve this end quite satisfactorily. For 
the plastics there is need for an alternative 
process and electro-plating is one means 
of achieving this end. 

It is considered that inexpensive plastic 
sheet material will find a good field to 
explore in packaging, and metal plating 
of such sheet material can make it imper- 
vious to moisture. This suggests a simple 
way to devise tropical or moisture-proof 
packings for many classes of goods. 

The foregoing are a few points on the 
credit side. 

However, the proposition is by no 
means one-sided. Plastics are primarily 
expensive, even on a weight-for-weight 
process. Hence, they can only be justi- 
fied when greater ease of fabrication dic- 
tates their choice, or when their own 
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properties render them the obvious that the operations concerned are no more 
selection. Again, electro-plating is not intricate than those associated with the 


easy; first, because films have to be 
rendered conducting; secondly, because 
plating initially must be slow on account 
of the very thin conducting layers applied; 
and, thirdly, because many of them may 
tend to be absorptive and all chemicals 
used in each stage of the process must 
be washed free before the subsequent 
stage, and before the plated articles can 
be passed to service. Otherwise, many 
premature failures and much disappoint- 
ment are inevitable. Further, there are 
other means of metallizing, and these 
should not be overlooked, and one or 
other of them should certainly be adopted 
if apt to the specific problem. 

These points on the debit side are 
stressed because any tendency to develop 
a ‘‘ plated plastic complex ’’ must be 
avoided. While appreciating that plated 
plastics are established commercially, it 
must be understood that at present the 
processes involved entail new techniques, 
which must be acquired and developed 
gradually to perfection over a long period 
of time in relation to the numerous types 
of plastic composition concerned, and the 
variety of configurations of components 
that are likely to come into the picture. 
In the ultimate, it will no doubt prove 


Fig. 1.—Examples 
of electro-plated 
objects of phenolic 
and cellulose 
plastics. E.g., the 
base and cap of 
the cigarette box 
are plated with 
copper and then 
with gold. 


electro-plating of zinc alloys and of alu- 
minium alloys, in which problems arose 
that, after many years of work, became 
fully solved in a commercial manner, 
although even to-day a number of platers 
are not too sound in their techniques. The 
same position arose with the magnesium 
alloys, the commercial plating of which 
still remains to be solved. Commercial 
advancement will only be achieved by 
making a start, and this is satisfactory if 
it is on a sound basis, with full cognizance 
of the pitfalls so that they can satisfac- 
torily be safeguarded. 

In these senses, the Metaplast processes 
can be welcomed; they are designed to 
meet the peculiar conditions arising with 
the plastic materials, and from evidence 
available seem to fulfil all the require- 
ments satisfactorily, and still leave some 
latitude in the processing operations. In 
the ‘‘Iron Age,’’ February 1, 1945, 
Stanley H. Brams contributed an article 
on ‘‘ Plated Plastics,’’ which gives 


general information upon the fields served 
and the properties of the product. A 
summary of this with illustrations and 
tabulated data is given in the following. 

Brams claims two advantages for plated 
plastics, a proportion of the physical attri- 














506 PLASTICS 











butes of the metal combined with the 
light weight of plastics, and, in the decora- 
tive sense, a combination of the brilliant 
colour of plastics with the gleam of metal. 
As established applications, he mentions 
plated plastic buttons on retail sale, 
plated plastic caps in use on perfume 
bottles, and lead platings as shields and 
copper platings for . conductivity on 
plastic for aircraft radio equipment, in 
which lightness is a first essential. For 
post-war development, Brams_ foresees 
extension to hardware for home and auto- 
mobile use, and for electrical appliances 
The plating of a plastic base followed by 
cutting a helix to give the effect of a 
‘closely spaced wound coil is one proposi- 
tion being examined. The possibility of 
using plated plastics for the interior hard- 
ware fittings of motorcars is also being 
given serious attention. 

Fig. 1 shows a variety of electro-plated 
plastic commodities, which use copper, 
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Fig. 2.—Cellulose acetate and 
methacrylate mouldings. 
Some are flash silver and gold 
plated. Platings of oxidized 
silver, etc., are also employed. 


copper / nickel, copper / gold, 
and _ copper / nickel / chro- 
mium platings on phenolic 
resin piastic, bakelized wood 
and nitrocellulose plastic. 

Fig. 2 shows a range of 
articles including cellulose 
acetate and methyl metha- 
crylate. plastics; flash silver 
and gold platings, copper/ 
nickel/chromium, copper/ 
flash gold, oxidized silver 
and copper are the platings 
represented. 

Brams stresses the cost 
factors, and candidly states 
that cost is a stumbling- 
block to the replacement of 
common metals by plastics 
except where merit by 
virtue of properties justifies the replace- 
ment. He predicts that this may prove 
fatal to the exploitation of plated plastics 
for automobile hardware, because in this 
industry costs have to be figured to a 
fraction of a penny. On the contrary, in 
luxury and_ decorative applications, 
weight saving may increase appeal and 
overbalance the cost aspect. But he 
agrees that applications exist where plated 
plastics justify themselves, and in which 
they can be made to justify themselves. 

Brams instances a specific investigation 
which is of special interest. This concerns 
aluminium castings, which, coming from 
the mould in a rough condition, require 
machining before electro-plating. An 
investigation was undertaken to determine 
the feasibility of coating the metal casting 
with plastic by simple means to a thick- 
ness of 0.010 in. or thereabouts, and then 
electro-plating the plastic. Undoubtedly 
this would require a study of very specific 
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Fig. 3.—Irregularly shaped 
articles are loaded into mesh 
baskets for plating. The 
baskets are suspended from 
an eccentric actuated by a 
slow-speed motor. 


nature and, although there 
are undoubtedly instances 
in which a dual plastic / 
metal coating may be ad- 
vantageous Or necessary 
(in fact, there are many 
instances existing), it is not 
too obvious that the example 
indicated would fall in this 
category. A case that may be worth 
exploring concerns a non-metallic base, 
namely, the electrical screening of glass 
radio valves. Here, at present, a com- 
mon practice is to apply a plastic coating 
first, usually through the medium of a 
special nitrocellulose-base lacquer or 
synthetic resin solution, which serves as 
the base of a sprayed metal coating. By 
electro-plating, a smoother finish could be 
obtained, a thinner coating applied, a 
wider choice of metal for the coating 
would be possible, and perhaps the 
serious corrosion troubles encountered 
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in abnormal tropical conditions mitigated. 

A particularly commendable feature 
that Brams brings out is ‘‘ design for 
plating.’”’ Any plastic can be plated, but 
to date the thermosetting types are pre- 
ferred. This is on account of their greater 
stability. Reflex portions, such as 
grooves, do not plate well, the normal 
throwing-power difficulties arising. The 
plating in the groove will be cloudy in 
comparison with the rest of the deposit. 
Again, if plating to appreciable thickness, 
fine detail may be masked or lost. 

Five methods are generally employed 
for rendering the base 
material conductive and one 
of the oldest is silvering. 
This is part of the basis of 
the Metaplast patents. 
These have been licensed to 
the Monroe Auto Equip- 
ment Co., of Michigan, for 
exclusive exploitation in the 
automobile field and for 
any other spheres that it 
chooses to develop. The 


Fig. 4.—After plating and 
buffing, etc., small objects 
are lacquered in this centri- 
fuge. The solid metal basket, 
which contains the lacquer, 
lowers in the machine column 
to accommodate the wire 
basket, containing the pieces. 
After immersion in the 
lacquer, the pieces are spun 
and freed of excess. 
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Monroe Co. operates a small plant aggres- 
sively and contemplates expanding as 
soon as conditions permit. 

The Metaplast process stipulates a pre- 
paratory treatment in tin chloride and 
hydrochloric acid, followed by silvering, 
and this furnishes the adhesion; electro- 
plating in the orthodox manner can then 
proceed. Figs. 3 and 4 are particularly 
interesting in demonstrating the normal 
electro-plating shop character of the job. 
Fig. 3 shows the wire mesh baskets into 
which irregular-shaped articles can be 
loaded for plating. The baskets are sus- 
pended in the solution from an eccentric 
which is actuated by a slow-speed motor. 
The gentle motion imparted promotes 
evenness of plating and prevents forma- 
tion of pockets. Fig. 4 shows the centri- 
fugal lacquering of small plated articles. 
The lacquer is contained in a solid basket, 
into which the wire-mesh container of 
small articles is immersed. The lacquered 
container is then lowered, and the basket 
of parts is whizzed to remove excess 
lacquer and to dry off. 

The Monroe Co. have plated all the 
common metals on to plastics, namely, 
tin, silver, gold, nickel, cadmium, zinc, 
copper and chromium, and they can 
readily do rhodium, lead and palladium, 
if required. Cadmium, chromium and 
zinc are the most widely used. Gold is 
the only metal that utilizes a special elec- 
trolyte, and this is for economic reasons; 
the solution used is patented. Regarding 
the plastic base, they find that certain 
plastics respond more readily than others. 
Lucite (methyl methacrylate), Bakelite 
(phenol formaldehyde types), Plaskon 
(urea formaldehyde), and the butyrates 
are found to be especially good. The 
furfural types are satisfactory, but the 
vinyl group does not behave too well. 

The Monroe technicians favour a 
minimum thickness of electroplate coating 
of 0.0003 in. if buffing or burnishing is to 
be attempted. The maximum thickness 
is only limited by such factors as cost, 
weight and obliteration of detail in the 
surface of the article and, in consequence, 
for general purposes, provided that the 
minimum thickness is employed, the 
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closer the plater works to this minimum 
the better. 

Polishing is done by buffing or, if the 
nature of the work permits, by tumbling 


with steel shot in barrel machines. Here 
again, the parallel exists with ordinary 
electroplating practice. 

Apart from establishing the practical 
technique and market for electroplated 
plastics, the Monroe Co. has determined 
the physical characteristics of the coatings 
with respect to tensile strength, impact 
strength, corrosion propensities and water 
absorption of the finished product. Some 
of their results are reported below. 

Tensile strength was examined on 
rectangular strips having a duplex plating 
consisting of 0.0025 in. of copper as 
undercoat and 0.0005 in. of cadmium as 


Table 1.—Comparison between Plated and 
Non-plated Plastics. 











Tensile strength, 
b. per sq. in. 
Specimen 
Plated Unplated 
Phenol formaldehyde .. 8,550 8,075 
Phenol formaldehyde ., 9,350 6,300 
Urea formaldehyde 10,450 8,050 
Polystyrene 7” ee 4,225 3,038 
Methyl methacrylate ., 11,575 10,700 
Cellulose acetate oe 4,825 4,213 
Phenol formaldehyde ., 8,450 5,675 











Findings are averages of two specimens. 
Plating: Copper, 0.0025 in., cadmium, 0.0005 in. 


top coat. Results for plated and unplated 
specimens are given in Table 1 and 
graphically in Fig. 5. The 50 per cent. 
improvement by virtue of the plating on 
two of the phenol formaldehyde speci- 
mens and about 30 per cent. for urea 
formaldehyde and polystyrene, should be 
noted. 

Under corrosion tests, the plated coat- 
ing merely corrodes away as in erosion. 
There is no corrosion of the underlying 
plastic. The coating is somewhat akin 
in this respect to anodic or electropositive 
coatings on metals, e.g. zinc on steel. It 
is distinctly different from electronegative 
platings on metals, e.g. nickel/chromium 
on steel, in which the steel rusts and 
pushes off the coating which protects only 
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I.C.I. 
in 

I.C.I. manufacture the following 
plastics : 

Polythene 

Methyl Methacrylate 

Polystyrene 

Nylon 

Polyvinyl Chloride 

Urea Formaldehyde 


Phenol Formaldehyde 


Moulders and manufacturers are 


invited to discuss. their plastics 
problems with I.C.I. Technical and 
Research staff whose services are 


freely available. 


IMPERIAL CHEMICAL 
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A SYNTHETIC FILAMENT 
REPLACING NATURAL FIBRES 


Nylon Monofilament has seen war 
service in gun-cleaning brushes, tow 
ropes, R.A.F. dinghy fishing lines, 
sutures, industrial brushes and 
toilet brushes The unique physical 
characteristics which made it suitable 
for these diverse uses will also be 


applied with equal success to many 


othet purposes in the future. 


INDUSTRIES’ LTD. 


LONDON, S.W.1 


P.176 
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In machining Synthetic Rubber Seals (previously a difficult 
process with a considerable margin of error) a GIB Vacuum 
Chuck user has increased production from 12 per hour by 
the old method to 52 per hour by the GIB Chucking process. 
Grinding was effected to a working tolerance of plus or 
minus -001”. 

If your problem is in Plastic, Metal (ferrous and non- 
ferrous), Lenses or what have you, let us tell you about this 
revolutionary development in chuck practice. No obligation 
—just send the problem to us. 


GIB PRECISION LTD., 


17-19 Stratford Place, Oxford St., London, W.1!. Tel.: Mayfair 1585-7 
Works: Lewis Lane, Cirencester. Tel.: Cirencester 434. 


* 8 THE VACUUMMETS 
2 Precision fot Gudusthy 




















Waste of Mains water for cooling purposes * 
can be avoided by installing a “Visco” sig 
Steelshell Forcedraft Cooling Unit. This 
Unit continually re-circulates the same & 
water, the loss by evaporation being 
usually only 2 or 3 per cent. 


During the last 5 years we have supplied 
over 500 of these Coolers to well-known 


industrial establishments. Yy | 2 oe Cc Oo 


Let us quote you aa! nae ie ge 4 to meet your CS ip 
needs. We can supply Water Cooling Equipment up to O ITD 
One Million (or more) g.p.h. ENGINEERING Cs : 
TAFFORD ROAD. CROYDON. 
Atso Makers oF Air FILTERS, VENTILATING "Phones: Crovdon 4181-4 and 2471 
PLant AND Dust CoLLecTiING PLANT "Grams: “ Curtmit, Croydon.” 
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Fig. 5.—Tensile strengths of plated plastics. 


by virtue of being an envelope. There- 
fore, adhesion is not lost and the life of 
the coating is that of the particular thick- 
ness present under the degree of corrosive- 
ness obtaining. 

Resistance to moisture, oils and _sol- 
vents is an attribute of plated plastics. 
This is seen from Monroe’s figures. In 
one case, cellulose acetate sheet absorbed 
2.6 per cent. by weight upon immersion 
for 24 hours, but the same material 
electroplated gave a value, under the 
same conditions, of nil. The same trend 
is shown for various plastics in Table 2 
and graphically in Fig. 6, the plating 
being the same copper/cadmium com- 
bination as employed for the tensile tests. 

Improved impact strength is also a 
virtue imparted by electroplating. The 
values given in Table 3 and Fig. 7 show 
up to 50 per cent. improvement in this 
property, out of all proportion to the 
weight added by the thickness of coating. 

This information enlarging on the Meta- 
plast type of platings, renders a more 
detailed study of their patents of interest. 
Walker (Bernard F.), Assignor to The 
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Metaplast Corporation of New York, holds 
two patents appertaining to the metal 
coating of plastic bodies, namely, U-S. 
patent Nos. 2,303,871 (1942) and 
2,214,646 (1940). The early one of these 
covers a process for the treatment of the 
surface of the plastic material so that an 
adherent metallized layer may be applied 
to it. The intention is that this layer may 
form the base for subsequent electro- 
plating, or in certain instances, it may 
be polished or otherwise treated to pro- 
vide the finished surface. Covering a 
wide range of plastic base materials, it 
relates to the metallizing of hard rubber, 
phenol condensation products, urea 
resins, synthetic resins, cellulosic plastic 


‘ materials or materials coated therewith. 


The patent states that it has been 
found that these plastic materials, par- 
ticularly those having a hard surface, 
must be pretreated so as to reduce the 
surface to a form adapted to receive the 
metallized coating. The pretreatment 
produces a physical and chemical change 
in the surface which is such that causes 
the metallized coating to adhere satisfac- 
torily, although the change induced is not 
visually apparent. Walker attributes the 
result to a depolymerization of the portion 
of the surface so treated. For example, 
the material may first be depolished and 
cleaned. It is then treated with the 
depolymerization substance for a suitable 
length of time to bring about the degree 
of surface reduction that is required. 
The depolymerizing substance is then 


Table 2.—Water Absorption of Plated 
Plastics. 





Wate- Absorption 
in 24 Hr. 
Percentage of Weight 








Specimens 
Plated Unplated 
Phenol formaldehyde .. 0.095 0.460 
Phenol formaldehyde .. 0.070 0.380 
Urea formaldehyde 0.060 0.450 
Polystyrene a 0.020 0.060 
Methyl methacrylate 0.010 0.240 
Cellulose acetate ie 0.070 2.150 
Phenol formaldehyde .. 0.120 0.620 











Findings are averages of two specimens. 
Plating: Copper-cadmium, as in Table 1. 
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Fig. 6.—Water absorption of plated plastics. 


removed, the material surface is washed, 
and a suitable silver solution is applied 
in order to deposit silver on the surface 
as a metallized coating. This coating is 
sufficiently adherent to be polished and 
used as such, or it may form the vehicle 
for subsequent electroplating. 

One method of carrying out the process 
given in the patent is as follows. Material 
such as phenol condensation product or 
other synthetic resin is first depolished. 
This may be done by chemical means by 
using a reagent which has the properties 


Table 3.—Impact Strength of Plated 
Plastics. 





Notched Izod Value 


t.- 


Specimens 





Plated Unplated 





Phenol formaldehyde ., 0.430 0.335 
Phenol formaldehyde .. 0.430 0.320 
Urea formaldehyde 0.350 0.295 
Polystyrene Et 0.365 0.240 
Methyl methacrylate 0.365 0.355 
Cellulose acetate a 2.705 2.290 
Phenol formaldehyde .. 0.480 0.330 











Findings are average of two specimens. 
Plating : Copper-cadmium, as in Table 1. 
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of depolishing the surface, or by mechani- 
cal methods such as sand blasting. The 
second step is to clean the material free 
from all foreign agents by means of a 
suitable solvent such as petrol. The 
third stage is immersion in a solution of 
stannous chloride. This reverses the 
polymerization or other action to which 
the material had been subjected and 
which rendered the surface immune to 
the action of most chemicals and solvents, 
and it depolymerizes or otherwise alters 
the condition of the surface so that a 
definite affinity is produced for the metal 
that is to be deposited. The stannous 
chloride solution used is preferably of a 
concentration such that a milk-like con- 
sistency is obtained, and it must be kept 
constantly agitated during use in order 
to keep the stannous chloride in solution. 
The time required is dependent upon the 
hardness of the surface being treated. 
Some materials, such as phenol condensa- 
tion products, require an hour for 
depolymerization, whereas others, such 
as hard rubber, may require 30 minutes. 
The fourth stage is the removal of the 
stannous chloride solution from the sur- 
‘face of the material, and thorough wash- 
ing of the latter in order to remove the 
reagent as completely as possible. The 
fifth stage is treatment in a silver bath 
to precipitate silver on the material. The 
silver bath may comprise a solution of 
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Fig. 7.lmpact strength of plated plastics. 
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This linen doesn’t go to the laundry 


The cloth of various kinds which comes into our factory will never see a 
laundry. We treat it with synthetic resin and sheets of it are bonded 
together under heat and pressure to make the Paxolin from which quiet, 
smooth-running gear wheels are made. Paxolin, of course, is made in 
different grades from a variety of treated materials ranging from paper to 
woven asbestos, and because it is strong and easily machined has a great 
number of electrical and mechanical applications. We’re always ready to 
set the wheels moving in response to an enquiry as to the suitability of 


Paxolin for any particular purpose. 





THE MICANITE & INSULATORS CO. LTD and 


EMPIRE WORKS, BLACKHORSE LANE, LONDON, €E.I7 








Makers of MICANITE (Built-up Mica Insulation). Fabricated and Processed MICA. PAXOLIN (Synthetic-resin 

laminated sheets, rods, tubes and cylinders). High-voltage Bushings and Terminals for indoor and outdoor use. 

Empire Varnished Insulating Cloths and Tapes and all other forms of Electrical Insulation. Suppliers of Vul- 

canised Fibre, Leatheroid, Presspahn, etc. Distributors of Micoflex-Duratube Sleevings, Micoflex Durasleeve 
(plastic covered flexible metal conduit) and Kenutuf Injection Mouldings (P.V.C.) 
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sodium potassium tartrate and silver 
nitrate which is mixed with a solution of 
silver nitrate and ammonia, this being 
applied to the surface under such con- 
ditions that the sodium potassium tartrate 
precipitates silver from the silver nitrate 
on to the surface of the material. The 
thickness of- the silver layout will in 
general be dependent upon: the time of 
contact between the solution and the 
material. For preference, the solution 
should be agitated or maintained in con- 
stant flow over the surface so that a fresh 
part of the solution is always in contact. 

The surface is then ready for polishing 
or to serve as the conducting medium for 
electrodeposition. For the latter purpose, 
normal practice follows with respect to 
suspending the object as cathode in the 
appropriate electrolyte or orthodox com- 
position, and plating till the desired thick- 
ness is built up. 

It is pointed out that in certain 
instances the initial depolishing may be 
omitted. This may be when the metal- 
lized coating is required as the final finish, 
especially on cast resin and thermoplastic 
materials. It can be omitted when 
electroplating is the ultimate objective 
only if the plating is to be so thin that 
it will not possess sufficient tensile 
strength to be peeled off, or if it is so 
thick that in itself it is strong enough 
to resist peeling. 

The patent points out that the process 
is particularly adapted to the treatment 
of part-surfaces,'as by stencilling, to 
obtain electroplated designs, for novelties, 
jewellery, ornaments and the like. 

_The second patent is a continuation of 
the same subject. In this, information is 
added on the depolishing treatment in so 
far as it is stated that a solution of sodium 
hydroxide, preferably a normal solution, 
can be used for cellulose acetate products. 
Walker calls it a priming solution, which 
has the property of cleaning or of con- 
ditioning the surface. 

With respect to the stannous chloride 
solution, he adds that the addition of 
hydrochloric acid is beneficial because it 
decreases the time period for this treat- 
ment. Sufficient hydrochloric acid to 
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render the stannous chloride solution 
clear, and maintain it clear in use, is 
recommended. An example is:— 

Stannous chloride, 360 gms. 

Hydrochloric acid, 216 c.c. 

Water, 4,000 c.c. 

This solution is said to remain per- 
fectly clear and to complete the treatment 
in a very short time. The work may be 
dipped in the solution, or the solution 
applied to the surface, and the time 
required is 45 secs. to 1 min., but much 
flexibility can be had by balancing con- 
centration and treatment time. 

For the silvering solution, formalde- 
hyde is mentioned as one ingredient that 
can be used instead of the tartrate solu- 
tion, e.g. 22 c.c. of 40 per cent. formalde- 
hyde in 16,000 c.c. of water, with or 
without the inclusion of a small amount 
of silver nitrate. For the silver solution 
itself, the following is cited:— 

Silver nitrate, 33.3 gms. 

Ammonia (28 per cent.), 

28 c.c. to clear the solution. 

Water, 16,000 c.c. 

The solutions are prepared separately 
and only mixed together when required 
for the actual metallizing. 

It will be seen that the commercial 
plating of plastics involves the following 
operations: — 

‘(a) Roughening or depolishing. 

(b) A tin chloride immersion treat- 
ment for giving the correct bonding 
surface. 

(c) A silver immersion process for 
providing a conducting layer. 

(d) Orthodox electroplating. 

Water washes are required after each 
chemical process. The methods employed 
are not foreign to normal electroplating 
shops, although the plastic raw material 
is new to them, and the techniques in 
themselves require more than usual care 
and control. Whether electroplating is 
adopted for novelty and decorative pur- 
poses, or for utilitarian ends, firstly it 
should only be decided upon if it is apt 
to the design and application, and, 
secondly, every effort should be made 
from the outset to establish and maintain 
a sound sequence of processes. 


about 
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Testing Laminate Adhesion 


After W. Weigel, “Kunststoffe,” 1944/34/76. A method is 
described whereby all the component sheets in the laminate 
are tested in such a way as to give rapid results, particularly 
under production conditions where a great number of 
specimens must be examined in a short time 


nated plastics show great variations 

according to the direction in which 
stress is applied. Whereas a load parallel 
to the direction of laminations is mainly 
supported by the fillers, i.e., paper or 
fabric, a load perpendicular to the direc- 
tion of laminations is carried only by the 
binder between. the 


To mechanical properties of lami- 


Great care is necessary, too, as the wedge 
has to be placed very accurately into the 
direction of laminations; even small 
deviations can cause considerable errors. 
It was considered necessary to develop 
an improved testing method, which had 
to fulfil two main requirements; it has to 
test all laminations of the sample, and 
should be quick 





laminations, i.e., 
by their adhesion. 
Even if, in the 














and simple in 
operation in order 
to test a large num- 








majority of appli- 





ber of plates in a 





cations, the first 
kind of leading 
is* preponderant, 
the adhesion of 
the laminations is 
also of importance. 





short time. 

The new method 
uses a_ standard 
sample (with the 
long axis penpen- 
dicular to the 





It is, for instance, 
essential in all 
bending stresses, as 
the shear forces 
tend to displace 
the single lamina- 
tions. Further, 
the machining of plates, in particular of 
thick plates, is only possible when the 
laminations adhere well, otherwise 
“breaking out’’ will occur. 

This property has usually been tested 
by determining resistance to splitting. A 
standardized wedge is placed on the 
sample parallel to the direction of lami- 
nations and loaded by a weight.. The 
splitting resistance is that load in kg. 
which splits the sample. This test has a 
number of disadvantages. It does not 
test all laminations, but leaves it to 
chance whether the only unreliable 
lamination is that one selected for test. 


Fig. 1.—Plan and elevation of testing 

apparatus according to Weigel. It is stressed 

that with this equipment adhesion of the 

laminates is not assessed on the results of 

a single pair of sheets selected at random. 
For key to diagram see text. 


laminations) which 
is subjected to a 
bending test. This 
sample can _ be 
easily cut out from 
a plate. The test is 
carried out by the 
simple instrument shown in Fig. 1. 
It consists of a base (P) to which 
a clamp (E) with wingnut (F) is 
attached. The sample (N) is fixed in 
the clamp (E) and to its free end another 
clamp (E), operated by wingnut (F), is 
applied. The upper clamp carries a bar 
(S) on which weight (G) can slide. The 
bending stress of the sample is constant 
throughout its length and can be adjusted 
by varying the position of the weight. 
Clamping and adjustment of the sample 
(N) is very easy; the clamping jaws are 
between 7 to } in. in size in order to 
ensure a safe hold of the sample. These 
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portions of the sample are mot stressed to 
the full stress, therefore only plates of a 
thickness exceeding ?# in. can _ be 
examined (the illustration shows, how- 
ever, a plate of about $ in. thickness). 
When carrying out the test, the weight 
should be supported at first by the hand, 
and then slowly released. Such a 
cautious increase of the load is to be 
recommended. 

The instrument is useful as a rapid 
testing method in production. A scale 
provided on bar (S) can be used for 
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reading directly the bending stress. The 
weight (G) has to be shifted slowly along 
the bar. For controlling production, it is 
only necessary to find out whether a pre- 
scribed minimum value is maintained; 
therefore the weight is brought in such a 
position as to correspond to this minimum 
stress. Frequently the testing of a single 
sample is all that is mecessary, as 
experience has shown that bad adhesion 
of a singie layer can be caused by one 
bad paper or fabric layer which runs 
through the whole plate. 








THE ABRASAW 
(Continued from page 484) 


iron tables, one of which is recessed to 
accommodate the abrasive wheel and is 
hinged to provide access to the wheel and 
flanges, The other table is mounted on 
hardened steel balls running in steel vee 
ways. These ways are ground and are auto- 
matically wiped free of dust by the move- 
ment of the table, thus preventing clogging. 
Ample support is assured throughout the 
48-in. travel of the table, which is fitted with 
brackets to carry clamps and measuring 
devices. 

The wheel guard, in addition to pro- 
tecting the operator, carries adjustable 
rollers which hold down the material at the 
cutting point, eliminating vibration of the 
material and thus ensuring a smooth finish. 

The lower part of the abrasive wheel is 
accommodated in an exhaust duct connected 
by a pipe to the exhaust unit, which will 
deal efficiently with the very fine dust pro- 
duced by cutting with an abrasive wheel. 

Some of the dust is inflammable, abrasive 
and often gives off obnoxious fumes, condi- 
tions which cannot be dealt with satisfac- 
torily by a conventional exhaust system. 

The dust and fumes are drawn away from 
the duct in the machine by a fan driven by 
an enclosed motor in the exhaust unit. Here 
the dust impinges on a chute comprising a 
series of weirs over which water, circulated 
by a motor-driven pump, cascades; the dust 
is, therefore, submerged and carried to a 
sump where it collects as sludge. A wheeled 
tank is supplied for the removal of the 
waste. 

A connection is provided on the top of the 
exhaust unit so that an outlet pipe may be 


taken to the atmosphere to disperse any 
fumes. 

The rate of cutting on the machine 
depends on the thickness of material. The 
hand feed of the table is extremely sensitive, 
feeds. from 1 in. to 4 ins. per second being 
quite usual. 

Although the capacity of the machine is 
l-in. thickness of material by 48-in. length 
of cut at one setting, on certain classes of 
work a 16-in. wheel may be used to cut up 
to 1} ins, thick. 

All electrical equipment supplied is for 
400-440 volts, three-phase, 50 cycles. 

The manufacturers are Small Electric 
Motors, Ltd., Beckenham, Kent, while the 
sole selling agents are Alfred Herbert, Ltd., 
Coventry: 


The Gauge and Tool Makers’ Association 
The Association is arranging an exhibition 

of its member-firms’ products which will be 

held in the New Hall, Vincent Square, 


London, S.W.1, during the fortnight, 
Monday, January 7, 1946, to Saturday, 
January 19, 1946, inclusive. 


The area of the New Hall is approxi- 
mately 20,000 sq. ft.,.and nearly 100 mem- 
ber firms have reserved stands, which will 
all be erected to a uniform design. The 
products to be shown will be, broadly, 
gauges and measuring equipment, jigs, fix- 
tures and special tools, press tools, moulds 
and dies, and diamond tools and gauges. 

Invitations to attend the Exhibition are 
to be issued on the widest possible scale to 
officials in all Government and Service 
Departments, trade delegations, and a very 
large number of overseas buyers and promi- 
nent industrialists abroad. etc. 
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PRODUCTION 
NEws 


THE PARALLEL SLIDE VALVE.—One 
of the outstanding inventions of steam prac- 
tice is the parallel slide valve, the use of 
which has been standardized throughout the 
world for half a century past, introduced 
by Hopkinsons, Ltd., of Huddersfield, who 
incidentally, during the past year or so, 
celebrated their centenary, having started 
in business in 18438, constructing high grade 
steam engine and 
boiler fittings and 
accessories. 

The parallel slide 
principle for stop 
valves—that is, 


with a_ pair of 
discs sliding over 
parallel faces, 


giving a fluid-tight 
joint without any 
wedging action or 


other mechanical 
stress — was in- 
vented by the 
firm in 1881, the 


original design 
having a cast-iron 
body and gunmetal 
working parts. 
During the follow- 





ing year the 
principle was also applied to blow-off 
valves. In 1904 appeared another famous 


application of the parallel slide valve, the 
‘“* Hopkinson-Ferranti,’’ =designed in col- 
laboration with the late Dr. S. Z. de 
Ferranti, the general features being similar 
to the parallel slide valve, but with the 
bore in the form of a converging-diverging 
nozzle. To-day this valve is being used 
for the highest pressure up to 2,000 Ib. 
per sq. in. Typical of the firm’s latest 
practice is a valve of this type fitted with 
a by-pass-and equalizing valve operating 
at 1,600 lb. per sq. in. steam pressure and 
965 degrees F. superheat, and arranged for 
operation by remote electrical control. 
Special alloy steels are, of course, used in 
this connection, depending upon _ the 
pressure and temperature, along with 
‘* Platnam ’’ hard and resistant alloy for the 
valves and seatings. 

The firm during the past few years have 
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Raw Materials, New Plant, Works 
Organization, Control Apparatus, 
Research, Personal and Trade Notes 


also systematically developed the use of the 
slide valve principle as standard practice for 
other productions because of its efficient, 
durable and trouble-free operation. In this 
connection other of the main advantages are 
a full uninterrupted passage through the 
valve, the discs are free to rotate on their 
own axes so as to give uniform wear, with 
the faces maintained in perfect condition, 
and all parts are easily accessible and inter- 
changeable. Thus in 1930 the principle was 
adopted for drain valves down to sizes as 
small as }-in. bore, and in 1932 became 
standardized for the firm’s ‘‘ Nolos’’ steam 
trap. Following this, parallel slide action 
was adopted in 1933, for condensate return- 
traps, and in 1934 to an external type high 
and low water alarm. The most recent 
example is the use for the gauge arms of 
steel water gauges. 


RADIELECTRIC PRE-HEATING.—An 
excellent little booklet under the title of 
‘A Year’s Experience of Radielectric Pre- 
Heating ’’ (the name has been selected as 
being preferable to ‘‘ Heatronic Moulding ’’) 
has been published by British Industrial 
Plastics, Ltd. 

The notes have been compiled by 
Mr. J. E. Beard, of Streetly Manufacturing 
Co., Ltd., and are a praiseworthy attempt 
to estimate the running costs of radio-fre- 
quency pre-heating when used on a 
production scale. 

The importance of the process to the 
economy of the moulding industry is such 
that the findings of the author are of the 
highest value. They are based on a year’s 
experimental work followed by six months’ 
practical application in a British moulding 
factory. F 

British Industrial Plastics, Ltd., is 
making the booklet available to all moulders. 


SOCIETY OF BRITISH PAINT MANU- 
FACTURERS, LTD., has been formed by 
a body of small, large and medium manu- 
facturers representing an important section 
of the paint industry. 

The Society will deal with problems 
affecting the industry in such a manner as 
to enhance its reputation. 

It is forming Consumer Divisions serving 
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LASSO is making 


a mark for itself 


Lasso Self-Adhesive Tape solves all your marking 
problems. These brilliant filmic markers can be cut 
off to length desired, are easy to apply, are ever-legible 
and are impervious to heat and fluids. 

Supplied in 10-yard rolls or individual labels in colours 
to B.S. Specification and in shades matched to customers’ 
requirements. Any type of wording, lettering or diagram 
produced. 
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Full details from CABLE ASSEMBLIES LTD., (Subsidiary of Herts Pharmaceuticals Ltd.) 


BESSEMER ROAD, WELWYN GARDEN CITY 
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the interest of the consumers of its pro- 
ducts, so that a complete liaison will exist. 
The Society hopes to form a strong policy 
for the development of home and export 
trade and for conserving the industry’s 
capital structure. 

The Society aims to resist monopolistic 
tendencies of restraint on material, to resist 
at all times interference with free enterprise, 
and to serve the National interest by co- 
operation with all Government departments, 
and with other organizations within the 
industry, recognizing the specialist interests 
that .exist and justify such organizations. 

The offices of the Society are at Amberley 
House, Norfolk Street, Strand, London, 
W-C.2. 


I.C.I., LTD.—Mr. F. E. Smith and Mr. 
J. L. S. Steel have been appointed by the 
board of I.C.I. to be additional directors. 
Mr. F. E. Smith was chief engineer and a 
member of the board of the Billingham 
Division of I.C.I., and for a large part of 
the war has been acting as Chief Engineer 
and Superintendent, Armaments Design, 
at the Ministry of Supply. Mr. J. L. S. 
Steel has, since 1943, been chairman of the 
Alkali Division of I.C.1. 

Other appointments announced are that 
Mr. W. M. Inman, formerly sales controller 
of 1.C.I., has been appointed chairman of 
the Alkali Division in place of Mr. J. L. S. 
Steel. Mr. E. M. Fraser, lately Director- 
General of Aircraft Production, has returned 
to I.C.I. as sales controller in place of Mr. 
W. M. Inman. Mr. A. T. S. Zealley has 
been appointed chairman of the Billingham 
Division and Mr. V. St. J. Killery, from 
Billingham, to be chairman of the General 
Chemicals Division. Mr. S. A. H. Whetmore 
has been appointed managing director to 
the Billingham Division jointly with Mr. K. 
Gordon. 


MR. L. P. B. MERRIAM, M.C., is being 
released from his appointment as Controller 
of Plastics. Correspondence should, in 
future, be addressed to the Ministry of 
Supply, Raw Materials Department, Plastics 
Materials Section, Terminal House, 52, 
Grosvenor Gardens, London, S.W.1. Tele- 
phone No. Sloane 2271. 


UNITED STEEL NEWS.—Dr. J. H. 
Chesters, of the Central Research Depart- 
ment of the United Steel Companies, Ltd., 
has just been awarded the degree of Doctor 
of Technical Science by the University of 
Sheffield, for his outstanding researches on 
refractories. 
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Dr. Chesters is now engaged on work in 
the field of open-hearth furnace design. 
The research is of such a nature as to con- 
stitute a new approach to the problem of 
finding suitable refractories to meet the fast 
working conditions of the furnace of the 
future. 


BIRKBYS, LTD., Liversedge, Yorks, 
Manufacturers of ‘‘ Elo ’’ Plastic Products, 
have appointed Mr. D. W. Fletcher as 
Midlands Manager. His address is 837, 
Shirley Road, Hall Green, Birmingham, 28, 
and telephone number Birmingham (Shirley 
Green) Shi 1797. Mr. Fletcher took up his 
duties at the end of September, 





BX PLASTICS, LTD.—Mr. J. E. Lons- 
dale, B.Sc., until recently employed with 
the Advisory Service on Plastics and Rub- 
ber, is now in the Technical Servicing 
Department of BX Plastics, Ltd. 


SCOTTISH PLASTICS. — Mr. Brian 
Buchel has been appointed sales manager 
to Scottish Plastics, Ltd., and will shortly 
take up his new appointment in Glasgow. 
The company has a complete showroom and 
advisory service operating in the city, and 
has been responsible for considerable 
development in industrial and commercial 
uses of plastics in Scotland. 


MR. NORBERT QUINN, with some 16 
years of practical experience in the applica- 
tion of synthetic materials to the paint, 
rubber, aircraft, textile, shoe and leather 
industries, is now practising as a consultant 
with offices at 70, Victoria Street, London, 
S.W.1. Telephone: Victoria 2958. 


DE LA RUE _ INSULATION, LTD., 
announce that by arrangement with the 
Metropolitan Vickers Co., Ltd., Trafford 
Park, Manchester, they will take over the 
section of the latter company’s business 
manufacturing laminated plastics. 


I.P.I. (SOUTHERN SECTION) .—Fol- 
lowing the annual general meeting of the 
Southern Section of the I.P.I., the new 
committee elected for the 1945-6 Session is 
as follows :—Dr. Harry Barron (Chairman), 
Messrs. L. E. Hoare (Vice-Chairman), G. L. 
Barron (Hon, Sec.), D. Bennett (Ports- 
mouth), C. B. H. Clark, S. W. Darrington, 
T. Gilbertson, H. P, Grinyer, C. D. H. 
Hurdle, A. McAulay, R. Snoxell (Bourne- 
mouth), E. Spayne, H. G. Thew, C. 
Williams. 
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PATENT 


B.P. 570,326. Application date: 28.2.39. 
Accepted: 3.7.45. 


Manufacture of New Interpolymerization 
Products. H. Gudgeon and R. Hill, 
Imperial Chemical Industries, Ltd. 

By interpolymerization of monomeric 
esters of 1-carboxybutadiene-1:3 with 
monomers of acrylic acid, acrylonitrile, 
acrylic esters or substitutes thereof, new 
compounds are produced. 


B.P, 570,329. Application date: 13.1.43. 
Accepted: 3.7.45. 

Improvements in or relating to the 
Emulsion Polymerization and Copolymer- 
ization of Methyl Alpha-chloroacrylate. 
E. I. Du Pont de Nemours and Co. 

Method of polymerizing methyl alpha- 
chloroacrylate in an aqueous medium con- 
taining salts of perdisulphuric acid and an 
acid-stable dispersing agent, 


B.P. 570,330. Application date: 22.1.43. 
Convention date: U.S,  23.1.42. 
Accepted: 3.7.45. 


Improvements in or relating to the 

Emulsion of Polymerization of Vinyl Halides. 
E. I. Du Pont de Nemours and Co. 
* Process for the manufacture of polymers 
of vinyl halides in an aqueous medium con- 
taining salts of perdisulphuric acid and an 
acid-stable dispersing agent. 


B.P. 570,348. Application date, 20.10.43. 
Convention date: U.S. 21.10.42. 
Accepted: 3.7.45. 

Improvements in or relating to the 
Production of Copolymers of Vinyl Chloride 
and Fumaric Esters. E. I. Du Pont de 
Nemours and Co. 

Improved copolymers of vinyl chloride 
and fumaric esters are the subject of this 
invention, the improvements consisting in 
increased impact strength, ease of flow for 
moulding applications, increased flex resist- 
ance in coated fabrics, and prevention of 
discoloration by the action of heat or light. 


B.P. 570,358. Application date: 28.2.39. 
Accepted: 4.7.45. 

Manufacture of Polymerization Products. 
H. Gudgeon and R. Hill, Imperial Chemical 
Industries, Ltd. 

Manufacture of polymerization products 
of monomeric esters of 1-carboxybutadiene- 
1:3 in aqueous emulsion or dispersion by 
heat or by means of catalysts. 
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B.P. 570,367. Application date: 15.3.43. 
Accepted: 4.7.45. 


Improvements in or relating to the 
Manufacture of Resinous Compositions. 
Bakelite, Ltd. 

Process for the preparation of oil-modified 
resinous compositions by reacting at tem- 
peratures between 115 degrees C. and 215 
degrees C., a heat reactive phenol-aldehyde 
resin with fatty oils in the presence of an 
added acid catalyst. 


B.P, 570,400. Application date: 14.5.43. 
Accepted: 5.7.45. 

Improvements in or relating to the 
Polymerization of Organic Compounds. 
Imperial Chemical Industries, Ltd. Commu- 
nicated by E. I. Du Pont de Nemours 
and Co, 

Process for polymerizing halogen-free 
compounds containing a CH,= C < group 
(other than acrylonitrile or homologues 
thereof) by activating such compounds 
prior to polymerization. Such activation is 
effected by washing the compound with an 
aqueous oxidizing solution. The subsequent 
polymerization can then be carried out by 
the usual methods. 


B.P. 570,461. Application date: 17.9.43. 
Accepted: 9.7.45. 


Improvements in or relating to the 
Adhesive Compositions comprising Poly- 
merized Chloroprene and in or relating to 
Methods of Preparing such Composition. 
B.B. Chemical Co., Ltd. 


B.P. 570,529. Application date: 27.9.43. 
Accepted: 11.7.45. 

Improvements’ relating to Moulding 
Powders. E, Chippindale, Cotopa. 

To overcome poor electrical properties of 
moulded articles due to fillers such as wood 
flour, etc., chopped-up or ground fibres of 
cellulose acetate are used as filler. This 
method is applicable to thermosetting and 
thermoplastic moulding powders. 


B.P. 570,564. Application date: 45.12.41. 
Accepted: 12.7.45, 

Improvements in or relating to the 
Manufacture of Polymerization Products 
from Polymerizable Organic Chlorine Com- 
pounds, H. P. Staudinger and H. M. 
Hutchinson. The Distillers Co., Ltd. 

Process for the production of polymers, 
especially of vinyl chloride and vinylidene 
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chloride wherein this polymerization is car- 
ried out in the presence of hexamethylene- 
triperoxide-diamine in the liquid phase. 


B.P. 570,588. Application date: 7.6.43. 
Accepted: 13.7.45. 


Improvements in or relating to the 
Treatment of Yarns, Foils and Similar 
Materials Made of Organic Derivatives of 
Cellulose. F. B. Hill, British Celanese. 

Stretching of yarn made from cellulose 
derivatives in a totally enclosed stretching 
chamber under pressure, the chamber being 
filled with an inert liquid, e.g., water. The 
chamber is subdivided into sections, one of 
which is filled with wet steam at a tempera- 
ture of 130-140 degrees C. 


B.P. 570,590. Application date: 24.6.43. 


Convention date: U.S. 30.10.42. 
Accepted: 13.7.45, 
Improvements in or relating to the 


Manufacture of Vinyl 
American Viscose Corp. 

Manufacture of artificial elastic filaments 
by extruding a solution of a vinyl resin and 
of an elasticizer in a volatile solvent through 
a spinerette into an evaporative atmosphere. 


Resin Filaments. 


B.P. 570,596. Application date: 3.8.43. 
Convention date: U.S. 2.7.42. 
Accepted: 13.7.45. 


Copolymers and Process of Producing 
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them. J. C. Michalek. The Mathieson 
Alkali Works. 

This invention describes the production of 
rubber-like materials by copolymerization of 
conjugated dienes and nuclear chlorinated 
styrene. 


B.P. 570,618. Application date: 6.10.43. 
Accepted: 16.7.45. 


Improvements in the Production of Artificial 
Threads by the Wet Spinning Process and 
in Apparatus therefor. R.S. Jones. Cour- 
taulds, Ltd. 

Method of suspending the inlet funnel of 
a centrifugal spinning box in such a way 
that the spinning thread guides the stem of 
the funnel in a reciprocating manner, 


B.P. 570,620. Application date: 13.10.43. 
Accepted: 16.7.45. 


Improvements in or relating to the 
Manufacture of Hollow Rubber Articles. 
C. A. Everitt and J. Heaton. T. B. André 
Rubber Co., Ltd. 

Fabrication of bags, battery liners, etc., 
from natural rubber, Sheets of rubber are 
wrapped around a former and secured by 
means of clamps. The former is mounted 
on a trolley and moved into the curing 
chamber. Curing is then effected by means 
of steam. Special clamps for forming 
flanges are provided. 








Chemical Research Laboratory 


The Lord President of the Council has 
appointed Professor R. P. Linstead, M.A., 
D.Sc., F.R.S., to be Director of the 
Chemical Research Laboratory in the 
Department of Scientific and Industrial 
Research. Professor Linstead took up 
this appointment on October 1, 1945, 

Professor Linstead was formerly Firth 
Professor of Chemistry in the University 
of Sheffield and in 1939 was elected to the 
Chair of Chemistry in Harvard University, 
U.S.A. During the war he returned to 
Great Britain and has rendered valuable 
service in relation to the application of 
science to war problems. In 1942 he became 
Deputy Director of Scientific Research in 
the Ministry of Supply. During the past 
year he was British Chairman of the Com- 
bined Intelligence Objectives Sub-Committee 
who were responsible for organizing the 
investigation of German military scientific 
developments, 


Low Density Laminates 

Contoured, sections may now be moulded 
in one operation which produces a 
strong, and light-weight combination of 
materials, Curved moulds and sand-filled 
‘* Cellophane ’’ bags readily form ribs to the 
desired shape. Plies of resin-impregnated 
canvas or paper are built around these 
tubes, in combination with various face 
plies. The moulds should also prevent 
lateral displacement of sand-filled tubes 
during moulding. The entire assembly is 
completed in a relatively short period of 
time, forming integral ribs. The methods 
have been applied to resin-heated crépéd 
paper and low-pressure polyester resins. 
Many composite laminates were prepared 
with metal after first spraying a primer coat 
on metal surface. Laminated plastic ribs 
were formed integrally with these surfaces. 
—C. A. Scogland, ‘* Plastics’’ U.S.A., 
July, 1945. 
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Planned Mould Maintenance 
Service Aids Economical Production 


Section XVI 


In this section consideration will be given to 
still more interesting illustrated injection mould 
constructions incorporating rapid feeding or 
locating devices for pre-formed inserts. 

Especial attention will be devoted to design, 
constructional and operating features of a 
number of simple pre-loading mechanisms 
capable of ready application and economical 
use in moulds where fully automatic magazine- 
type feeding plates are precladed. 

Employment of such devices here described 
usually entails some complication in the mould 
design, and the consequent greater possibility 
of operating troubles such as wear, distortion, 
misalignment and so on. Moulds of this type 
generally demand closer maintenance oversight 
and more frequent checking for developing 
faults. 

But it should be borne in mind that use of 
such pre-loaded devices very often means a 

reat step-up in output due to the elimination 
of loading time formerly required for manual 
feeding each insert part to mould cavity. 


Usual methods of presentation will also be 
observed, viz., illustrations will be given of 
selected and typical mould constructions em- 
bodying pre-loaders of several types, and all 
preferable and undesirable features noted, 
especially those coming within the sphere of 
activities of the maintenance toolmaker. 


N the previous section in this series 

the author devoted his attention to the 
important questions of insert location and 
proper retention within the mould cavity 
area, and numerous examples were 
given of different forms of construction 
which may be employed for obtaining 
those features with safety, economy and 
speed. 

But another essential requirement in 
all forms of insert-type injection moulds 
is that of the rapid and correct feeding of 
the inserts to the mould cavity or 
cavities. Actually in the case, say, of a 
multi-impression mould with each impres- 
sion having a number of insert compon- 
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ents for moulding in position, it will be 
found that the greatest proportion of the 
moulding cycle is taken up by feeding the 
inserts into their correct positions. Such 
action will be still further aggravated and 
rendered more difficult and protracted if 
the inserts are of small dimensions, or have 
to be admitted to remote corners of the 
mould cavity, etc., or if purely manual 
application has to be made. 


Preloading Type of Plate Feeder for 
Inserts 

One of the most satisfactory and 
economical methods which can _ be 
employed with great success for over- 
coming the aforementioned feeding diffi- 
culties is that of the pre-loaded plate or 
similarly adapted fixtures. Particularly 
will use of such a type of insert feed facili- 
tate operations where the shape of the 
insert renders its manual insertion into the 
mould difficult, or where a number of 
small-size insert components have to be 
dealt with in respect of each cavity. 

Several substantial additional advan- 
tages also accrue from adoption of such 
a feeding method. They are:— 


(1) Asa general rule mould designs and 
constructions can usually follow the more 
simple line, thereby enabling the user to 
derive fullest benefits as regards increased 
production with little extra mould cost in 
comparison to a hand-fed mould, or a 
much more complicated design having 
fully automatic feed. 

(2) Since such a pre-loaded plate is 
supplied with its necessary complement of 
insert components when removed from 
the mould, the operator is enabled to see 
clearly what he is doing, and complete 
access can also usually be furnished to 
each insert locating or housing point. 
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(3) Inserts of more complicated shape 
can often be used in conjunction with 
such a plate, and thus difficult moulding 
problems are often simplified when 
approached from this aspect. 

(4) Because of their generally simple 
construction, maintenance service required 
for such moulds is very small, hence con- 
tinuously long and accurate locating of 
inserts may confidently be anticipated. 

(5) Very often a useful simplification of 
the mould construction, or the readier 
overcoming of some _ knotty design 
problem may be effected by embodying a 
portion of the mould cavity within such 
a pre-loading insert plate, and the possi- 
bilities of improved mould designs, 
smoother operation and simplified con- 
struction afforded by this single feature 
alone are innumerable. 

(6) In those instances where inserts 
have to be very accurately located and 
positioned within the mould cavity the 
use of such a plate about to be described 
will often enable all difficulties to be over- 
come. 

Several other lesser advantages could 
also be enumerated if space permitted, 
but it is hoped to indicate or at least men- 
tion them during the ensuing considera- 
tion of the illustrated example of a 
typical injection mould equipped for pre- 
loaded plate feeding of inserts. 

Before beginning the study of this first 
mould example, a useful purpose will 
doubtless be served if consideration is 
given to some of the underlying general 
aims which a designer or mould engineer 
wou.d seek to attain by the use of such a 
form of feeding device. 

Usually he will strive to achieve at least 
three main objects when considering the 
selection, fashioning or improvization of 
mould mechanisms of this kind. Since 
these objectives may be regarded as con- 
stituting the chief desiderata common to 
injection moulds required for insert 
moulding, it will be advisable to spend a 
little time in briefly noting their relation- 
ship and importance. This, in fact, will 
be especially apposite as an introduction 
to this present section, since it is now pro- 
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posed to deal with mould constructions 
and designs of a much more intricate 
character than any preceding. 

First of all, then, semi or fully auto- 
matic methods for feeding inserts, or 
mechanisms ensuring more positive and 
accurate feeding of same will be desirable 
because of their wide and useful applica- 
tion to multi-impression moulds. 

Secondly, the designer will be particu- 
larly concerned to ensure that any feed- 
ing, sorting or retaining mechanism 
installed shall be as rapid, simple and as 
near foolproof as possible. 

Thirdly, it is equally important that 
any insert feeding mechanism, whether 
fully automatic or not, shall be of such a 
kind as will maintain the accurate loca- 
tion of the insert component throughout 
very long production runs. This is far 
more important than would appear at first 
sight because it involves a large number 
of considerations for effectively covering 
such points as wear and the means pro- 
vided for correcting errors due to same. 
One _ frequently encounters moulds 
equipped with extraneous insert holding 
or feeding mechanisms which resemble 
nothing so much as a child’s Meccano 
construction, and which are palpably 
deficient in robustness and strength to 
withstand the strains of prolonged service; 
rough handling at the hands of operators; 
or the hard usage usually attendant 
upon handling and storing. 

One often feels that in numerous instances 
the provision of such insert feeding 
devices has been an after-thought on the 
part of the designer, made when the 
mould construction was far advanced, 
with the result that very inadequate 
means have had to suffice for the purpose. 
It is once again stressed very strongly that 
the greatest benefits possible from the use 
of such devices can only be gained when 
their design and construction are con- 
sidered and incorporated with the general 
mould design from its inception. 

Turning now to the first example 
which is shown at Fig. 1, this illustrates 
a typical type of preloading plate feeder 
for a number of inserts of different 
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shapes and sizes as applied to a very 
common type of injection mould design. 

The left-hand plan shows the parting- 
line surface of the stationary mould 
block only in order to indicate the con- 
tour and disposition of each of the eight 
cavities. This mould was designed for 
the production of a small circular-shaped 
component in cellulose acetate, and it will 
be noticed that the entire cavity portion 
is contained in the stationary block. One 
side (adjacent to parting-line) of the com- 
ponent is perfectly flat, the other having 
a small domed extension. Each finished 
article has two brass rings and a small- 
headed, plain, shanked brass_ stud 
moulded in place, as is shown by the fully 
sectioned view at the right. 

This sectioned illustration is taken 
along the lines X X (see the left-hand 
figure), thereby passing through the two 
centre cavities, the sprue and two 
opposed corner dowels. In this moulded 
component it was important that the two 
brass ring inserts should be concentrically 
located. with each other and also with the 
centrally positioned stud. 

In this design the detachable insert 
feeder plate or magazine plate is inter- 


posed between the parting-line faces or 
the stationary and movable block mem- 
bers, as shown. 

The seating for all three insert mem- 
bers in the case of each cavity are also 
provided inthe left-hand face of this 
magazine plate and not in the face of the 
movable mould block as in the original 
design. 

As will be seen, the four dowels for the 
alignment of the two mould blocks are 
situated permanently in the stationary 
block. The dowels are utilized for the 
correct location and retention of the 
detachable magazine feeder plate, this 
latter being drilled at the appropriate 
points so that the dowels can pass clean 
through the plate and into their guide 
holes machined in the movable block. 

The magazine feeder plate is made 
equal in thickness to the distance the 
centre stud piece has to project from the 
finished moulded article for a reason 
which will be explained more clearly later 
when we come to describe the operation 
of this feeding device. The seatings cut 
in this plate for the brass ring should, 
of course, be made slightly larger to allow 
ready application of the components. 
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To the bottom edge of the movable 
block és secured a stiff sectioned stop 
plate, as shown. This is required in order 
to facilitate the setting of the loaded 
magazine plate when the mould blocks are 
opened. 

In actual operation of this mould, it 
should .first be explained that three of 
these preloading magazine feed plates 
were made up, each being identical in all 
respects with the others. Provision had 
first to be made for the loading of the 
magazine plate prior to insertion into the 
mould. This was done by installing a 
suitable table or stand alongside the 
machine at which a girl operator worked 
in filling the two magazine plates not in 
use. When a shot had been completed 
the empty magazine plate was ejected 
from the machine, as will be described 
later, and passed directly to this operator, 
she, at the same time, giving a loaded 
plate to the machinist for insertion into 
position. The empty plate is then imme- 
diately cleaned up, briefly examined, and 
then loaded up again with its complement 
of insert members. Thus, loading, clean- 
ing, etc., are carried on simultaneously 
with production. 

Upon receiving a loaded magazine 
plate, the machine operator first observes 
whether the parting-line surface on the 
stationary mould block is perfectly clean, 
and, if so, drops the feeder plate approxi- 
mately into position on the parting-line 
surface of the former, resting it upon the 
stop blade, as shown. The sides of the 
plate are then smartly lined up with out- 
side edges of the block, and the latter 
then brought to closed position. Before 
reaching full closure, the dowels in the 
stationary block will pass through the 
magazine plate and into the other block, 
thereby bringing about correct alignment 
of the plate and true positioning of the 
inserts housed therein in relationship to 
the mould cavities. 

The location of the centre-stud com- 
ponent insert into the magazine plate is 
greatly facilitated by making the plate the 
same thickness as the amount of stud 
projection, and previously mentioned. 


PLASTICS 








521 


When loading these feed plates, the 
operator places them flat down on their 
rear faces, and thus the headed stud is 
simply dropped into position until its end 
contacts the table top underneath plate, 
thus correctly positioning it. 


The finished moulded articles are 
ejected by means of pins bearing against 
the ends of these moulded-in studs, the 
ejector mechanism being contained in the 
movable mould block in normal manner. 


After the moulding has been made, the 
mould blocks are opened in customary 
fashion, the magazine plate moving with 
the movable block, bringing with it the 
eight mouldings, which are easily with- 
drawn from their shallow cavities. This 
opening movement continues for a 
sufficient distance, whereupon the ejector 
plate bears against a stationary stop 
member on the machine bed. This 
results in any further opening travel of 
the movable block, causing the ejector 
pins to operate by passing through the 
magazine plate to strip off the finished 
moulding. The magazine plate the while= 
rests upon the stop plate. 


Notwithstanding the numerous advan- 
tages possessed by this type of magazine 
feed plate in the way of quicker feeding 
of the insérts and improved production 
from the mechanical standpoint of easy 
manipulation, wear resistance, main- 
tained accuracy and general maintenance 
servicing, the construction leaves much 
to be desired, as will be appreciated from 
the following critical examination of the 
various aspects and features of the 
design. 

Take first the matter of the thickness 
of the feeder plate. Obviously, there is 
a minimum thickness beyond which it 
will be inadvisable to go if distortion and 
warpage are to be obviated. In the case 
of very short components, this may lead 
to the provision of an excessively thin 
feeder plate, with harmful results. This 
plate should always be made substantial 
enough to maintain its surface flatness 
throughout the longest production runs 
for exposure to high temperatures. 

Then in respect of the method of locat- 
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ing this magazine plate, i.e., by means 
of the four dowels, difficulties are almost 
certain to arise. Having to lead on the 
plate to engage with four dowels, each 
of which must be a close fit, a machine 
operator may have to indulge in con- 
siderable manipulation of the magazine 
plate by tapping it square on the four 
dowels so as to secure free engagement 
with same. Such actions will absorb 
considerable time and give rise to much 
irritation and delay. 

No provision is made for maintaining 
the correct positioning of the magazine 
plate by the taking up of any wear occur- 
ring between the sides of the guide holes 
in plate and the dowels. If such wear 
is allowed to proceed unchecked, leading 
to an undue slackness of the magazine 
plate, serious misalignment of the respec- 
tive inserts and their mould cavities may 
occur, caused by the offsetting of the 
plate with the stationary block. Indeed, 
costly errors and faulty mouldings may 
develop from this cause. 

Should wear arise at these points, 
troubles would also be experienced in 
securing the proper and safe ejection of 
a finished spray of mouldings. Such dif- 
ficulties would come about because the 
ejector pin holes in the movable mould 
block would tend to become out of line 
with the guide holes in the magazine 
plate in which are situated the headed 
stud inserts, along which holes the ejec- 
tor pins have to pass when undergoing 
their ejection motions. Furthermore, if 
wear of this kind is permitted there will 
be much risk of causing damage or even 
complete fracture of the ejector pins 
themselves due to their failure to line up 
with the holes in the magazine plate. 

Yet another drawback is to be found 
in the absence of any suitable handling 
or finger-gripping facilities on the maga- 
zine feeder plate. It will be seen that 
the overall dimensions of this member are 
made identical with those of the two 
mould blocks, so that when all three are 
in position their sides all match up evenly. 
This will entail the operator having dif- 
ficulty in obtaining a sufficiently firm grip 
on the plate when setting or removing 
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same from its position on the movable 
block. This will be particularly irksome 
to the user if the moulds have been 
allowed to run hot for a short period, as 
the magazine plate will then be similarly 
heated up and the operator will have to 
employ both hands to detach it from its 
seating or vice versa. 

Again, since it is essential that the 
magazine feed plate shall move in unison 
with the movable block during the open- 
ing and closing motions of this latter 
member, such action is likely to be 
impeded because of the method of locat- 
ing the mould dowels. These members 
it will be noted are fixedly secured to 
the stationary mould block. Hence when 
the movable members begin to move 
away from the stationary block the fric- 
tion between the dowels and the guide 
holes in the magazine plate may cause 
the latter to hang back and thus to 
become mispositioned in relation to the 
movable mould half. Such sticking on 
the dowels may also result in distorted 
ejector pins, especially where these latter 
members are of slender dimensions. 

A final objectionable feature worthy of 
careful notice is as follows. When the 
movable block has been withdrawn from 
the stationary mould block and the 
ejector pins have been operated to push 
out the finished moulding from the feeder 
plate, this latter member will then be 
hanging upon the extended ejector pins, 
and the operator will have to disengage 
this plate by sliding it off the project- 
ing ejector pins. If these latter are of 
small diameter, damage may be caused 
to them during this action. Or if the 
magazine plate is very heavy and bulky 
its excessive weight may result in the 
same trouble. 

These, then, are some of the chief con- 
structional and operating disadvantages 
worthy of attention by the maintenance 
toolmaker especially, because it will be 
found in practice with such designs that 
it is precisely in respect of such points 
that his skilled services will generally be 
required. 

To illustrate a number of very useful 
and inexpensive safeguards which may 
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easily be effected, a much improved 
design and method of construction of the 
same mould is shown in the fully sec- 
tioned assembled mould at Fig. 2. 

This mould is for producing the same 
set of mouldings and moulded-in inserts 
as that depicted in Fig. 1, but the 
improved features are worthy of careful 
consideration. 

Considering first the magazine feeder 
plate, this is made appreciably thicker 
in cross section thereby enabling it more 
effectively to withstand any distortion or 
warping influences. The headed stud 
inserts are consequently located well 
within the right-hand side face of the 
plate, and the ejector pins are correspond- 
ingly positioned within the plate for a 
short distance. 

This latter provision overcomes the 
danger of the ends of ejector pins failing 
to engage correctly with the entrance to 
the holes in magazine plate during ejec- 
tion. They also serve as additional means 
for locating the plate correctly, in rela- 
tion both to the movable block and the 
mould cavities. 

The magazine plate is also extended 
upwards beyond the top edge of the 
mould blocks as shown in order to pro- 
vide greater gripping facilities. Two pins 
are secured in this extended portion and 
arranged so as to project each side of 
the plate, thus forming a convenient 
handle whereby the operator is able 
easily to take hold of the plate during 
removal or insertion into position. Inci- 
dentally such handle pegs may be made 
from a heat-insulating material such as 
fibre so that they remain relatively cool 
even if the mould is allowed to run too 
hot. 

The dowels in this construction are per- 
manently fixed to the movable block 
member as shown, whilst the guide holes 
through which they pass both in the 
magazine plate and the stationary mould 
block are suitably lined out with renew- 
able hardened bushings or sleeves. These 
sleeves are a tight press fit within the 
sockets in the magazine plate and mould 
block, and of course positioned precisely 
in line and afterwards suitably lapped to 
ensure a smooth sliding fit of the various 
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members, yet one free from any slackness. 
By positioning the dowels in the movable 
mould member several advantages are 
gained as follows:— 

(a) The weight and strain of the maga- 
zine feeder plate are removed entirely 
from the ejector pins when these have 
been extended into their foremost posi- 
tion, thereby obviating any tendency to 
distort, bend, or damage same, because 
the plate never leaves the dowels before 
the ejectors have pushed out the finished 
mouldings. In point of fact, the operator 
will have to move the plate an appreciable 
distance over the dowels after this point 
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has been reached before the plate can be 
removed from the mould. 

(b) The task of locating a freshly 
loaded insert plate is considerably eased 
since a greater access to the movable 
block when in its open position is usually 
obtainable. 

(c) By locating the magazine plate on 
the movable block the operator will 
easily be able to tell at a glance whether 
all or any of the insert members have 
become displaced, as these will all be 
visible from the left-hand side of the 
plate before the mould blocks are closed. 
Compare this with the design described 
in Fig. 1, wherein the magazine plate 
has to be- passed on to the dowels in the 
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stationary mould block. Should an 
insert part become moved from _ its 
correct position this will not be visible 
to the operator. This will mean that the 
moulds will have to be closed and then 
slightly opened again, at the same time 
bringing away the magazine feeder plate 
from the stationary block to ensure that 
the various inserts are properly located. 

The ejector plate is provided with two 
stiff stripper rods as shown situated 
beyond the centres of the normal ejector 
pins. The rods are for the purpose of 
stripping off the magazine plate from the 
dowels,. where such movement can con- 
veniently be performed by the mechanical 
action of the mould block opening. The 
holes in which these stripper rods slide 
in the movable block are suitably lined 
out with hardened steel sleeves securely 
fixed therein, so that any developing wear 
can not only be kept at bay over much 
longer periods, but, when it does occur, 
can be readily and inexpensively cor- 
rected by the simple’ expedient of 
replacing the worn liners and dowels. 

Similarly with respect to the ejector 
pins themselves, these are arranged so 
that they slide freely, but again without 
undue slackness within hardened liners 
fixed within the mould block. Here again 
the chief objective is elimination of wear 
and its resultant misalignment. 

This is a much preferred form of design 
and construction requiring normally a 
maintenance service of very small extent. 
Such as it will entail will comprise a 
regularized inspection service for the 
detection of signs of wear between the 
dowels and their guide sleeves; ejector 
pins and sleeves, etc.; the maintaining of 
the magazine feeder plate perfectly flat 
and free from all distortion, warpage and 
surface bruises due to handling, exposure 
to excessive heat and pressure influences 
and the like. Some care will have to be 
exercised by the loaders of these. plates 
to ensure that the surface finish is not 
marred by too severe dropping on to hard 
surfaces such as the table top upon which 
loading operations have to be performed. 
These plates will have to be handled with 
great care. They should, of course, be 
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of steel hardened and surface ground. 

The hardened sleeves within the mould 
blocks and magazine plate, etc., should 
preferably be of the headed type and so 
located that the head portion takes the 
main thrust or frictional resistance as is 
clearly shown in the illustration. If this 
is not watched carefully troubles may 
ensue as a result of a headless liner 
becoming slightly displaced from _ its 
correct setting and having as a result one 
end-face slightly projecting beyond the 
end-face of the plate or block, as the case 
may be. Should this occur the parting- 
line surfaces of the mould blocks with 
the magazine plate will fail to seal 
properly leading first to the formation of 
excessive flash around the finished 
moulded article, and if persistent the more 
serious difficulties of stiffened working of 
mould members and their eventual 
seizure or even complete fracture due to 
heavy strains imposed. 

Yet another essential point to be closely 
regarded by the observant maintenance 
engineer and also the machine operator 
concerns mould cleanliness. Actually a 
mould of the type just illustrated and 
described may be regarded as having two 
parting-line surfaces because of the inter- 
position of the magazine feed plate. 

Hence it is imperative that the operator 
take especial pains to ensure that all these 
faces are maintained clear of adhering 
particles of dirt, oil, or excess plastic 
material. Unless this factor is impressed 
upon the machine operator it may be 
found that damage develops in respect of 
the ejector pins, their guide holes, or to 
the magazine plate itself due to the 
clamping up of the mould blocks whilst 
foreign substances lodge between essen- 
tial faces. 

Some attention will also have to be 
devoted to the condition of the insert 
seating recesses and the stud insert guide 
hole in the magazine plates. Some wear 
will inevitably take place here, particu- 
larly at the entrance to these holes, they 
will tend to become somewhat bell- 
mouthed. This condition may not be 
serious in itself, but it is usually the pre- 
cursor of more troublesome conditions 
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because in time the resulting excess flash 
around the finish moulding will tend to 
travel within the insert seatings and to 
effect a binding action upon the free with- 
drawal of same during ejection. Thus 
the ejection movements will become 
increased in stiffness and finally the studs 
or rings may seize up within their seatings 
sufficiently to cause bending or breakage 
of the ejectors; or, again, the ejector pin 
holes may become badly torn, or bruised 
out of shape. 

As a method of ensuring the rapid 
assembly of a large number of inserts of 
simple and regular shape such as those 
already instanced, and in cases where 
the bulk of the mould cavity can be 
located in one mould block, this simple 
type of magazine preloading plate will 
prove admirably suitable, and, given 
reasonable care and skill in its manufac- 
ture, should give consistently sound ser- 
vice without much maintenance attention 
being required. 


An Alternative Type of Preloading 
Magazine Plate Design 


In Fig. 3 a plan and a sectional view 
are shown of another type of preloading 
magazine plate the design and construc- 
tion of which will prove of interest. 
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Here again this mould is eight impres- 
sion type, the moulded article consisting 
of a headed knob-like part having a short 
cylindrical and parallel shank portion 
around the exterior of which a steel ring 
has to be moulded as shown. Also up 
the centre a shouldered and threaded stud 
has to be moulded in situ, this stud 
having a square head for more effective 
keying into the plastic material. 

This construction employs a parallel 
preloading magazine plate substantially 
of the kind used in the mould previously 
dealt with. 

It should also be specially noted that 
a portion of the mould cavity is machined 
in the left-hand side face of the magazine 
plate, this being, of course, made large 
enough to receive the ring insert member. 

In this case the magazine plate is not 
located on the four mould dowels as in 
the previous instance, instead, the parting- 
line face of the stationary mould block 
is recessed out to form a wide parallel 
gap having dead square sides as shown 
at A and B respectively in the left-hand 
plan view. Into this recess is fitted a free 
sliding fit, the magazine plate. Vertical 
location in relation to the mould cavities 
is secured by means of the stop plate at 
bottom edge of the stationary block as 
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indicated. The magazine plate rests upon 
this plate when the mould cavities are 
correctly in line. The top end of the 
plate extends well beyond the top edges 
of the mould blocks and is fitted with 
handles of insulating material as before. 

This construction employs a duplex 
ejection mechanism as shown. The other 
stripper plate is secured to four equally 
spaced stripper rods each of ample cross- 
sectional area. These rods are made a 
sliding fit within the movable mould 
block and their inner end faces contact 
against the right-hand side of the maga- 
zine plate between the blocks. 

The ejector plate is arranged to slide 
freely along the four stripper rods, and 
has secured to it the requisite number of 
ejector pins, which latter pass through 
hardened steel liners secured within the 
movable block. 

The action of this duplex ejection 
arrangement is as follows. The movable 
block, when undergoing its opening 
motion, takes with it the magazine plate, 
together with all the moulded articles, 
which latter parts are withdrawn from the 
mould cavity in stationary block as the 
other half moves away. The magazine 
plate and movable block continue a pre- 
determined distance, whereupon the 
further movement of the stripper plate 
is arrested by contact with a fixed mem- 
ber on the machine frame. As the mould 
continues to open beyond this point the 
stripper plate is closed inwards, thus 
causing the stripper rods to pass down 
their guide holes in mould block. Before 
the stripper rods make contact with the 
magazine plate, however, the stripper 
plate bears against the ejector plate 
proper, communicating to this member its 
motion which serves to eject the finished 
mouldings from the shallow cavity 
formed in the magazine plate, before the 
latter is stripped from the blocks. 

Another very useful provision in 
respect to the ejection system on this 
mould construction is that three adjust- 
able set screws are screwed through the 
ejector plate, situated so as to project 
from its right-hand side as shown. These 
screws are capable of being locked to 
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ejector plate in any desired position so far 
as projection is concerned. The stripper 
plate makes contact with the heads of 
these screws instead of against the flat 
face of the ejector plate. 

The practical advantages of this 
arrangement will readily be apparent. 
Thus, by previously setting these screws 
so as to have a predetermined amount of 
projection (which must be exactly the 
same in the case of all three screws, of 
course, if the stripper plate is perfectly 
flat), the timing of the commencement 
of the moulding ejection stroke proper can 
be controlled and varied within specified 
limits. 

In cases where it is not possible to have 
a stripper plate of uniform section, use 
of set screws in this manner will enable 
the mould engineer to ensure that the 
stripper plate makes contact with the 
ejector plate simultaneously at the essen- 
tial points. This will enable him to avoid 
any twisting, tilting, or distorting ten- 
dencies which might otherwise arise 
between these two plates. 

Better bearing contact is also secured 
between the two members, and since the 
plates do not actually come close together 
throughout their entire surfaces, there is 
no danger of material, tools, or other 
extraneous articles becoming trapped 
between when the ejection stroke is being 
performed. 

It will also be specially noted that this 
mould is equipped with a stop plate 
secured to the bottom edge of the 
stationary block as in the previous 
examples. It fulfils exactly the same 
purpose also, viz., to facilitate the correct 
positioning of the pre-loaded magazine 
plate whilst the mould is being loaded. 

Actual loading of this type of mould 
simply consists of inserting the pre-loaded 
magazine plate within the parallel recess 
in the parting-line surface of the 
stationary block, allowing the bottom 
edge of the plate to rest upon the stop 
plate. If this bottom edge is machined 
up dead square with the sides the plate 
will stand firmly and in close contact with 
the block whilst the mould is closed. 


(To be continued) 
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The standard Spire Nut is only 


to one form, and the most elemen- 
tary form at that, of fixing by 
the Spire method. There are 
measure already over 300 special Spire 
designs each of which has been 
‘‘made to measure’’, for some 
particular job. In most of them 
no separate nut or washer is 
needed. The Spire fixing is part 
of the component itself. It is 
pretty safe to say that Spire can 
simplify most assembly jobs. 
Send us along any ordinary 
assembly-parts or drawings. 
We'll see if we can’t cut out 
some of the bits and pieces and 
reduce the operational time by 
designing a Spire assembly. No 
charge for this. If it works we'll 
get your order. If it doesn’t 
we'll tell you so and there’s no 
harm done. 
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THAT’S Fixed THAT! Mi 


NP 1506 Aircraft manufacturers and coachwork 
builders employing stressed skin construction 
are saving time and money and material by the 
use of this simple Spire fixing. It servestohold # 
the tack bolts in position until riveting of skin 
sections has been completed. It is quicker to use 
than the usual square pressed nut and is easily 
removed for 
further use when 
its ‘holding job’ 
is done. 














%* A BETTER way of fixing 


Simmonds Aerocessories Limited * Great West Road: London. A Company of the Simmonds Group 


4 








Cel.e Coventry 88771 


Feleshill Road, Coventry ; 























Lf Loesch 


Certain important stages in 
the processing of plastics are 
greatly expedited when com- 
ponents are exposed to pow- 
erful sources of ultra-violet 
radiation such as the Hanovia 
mercury arc quartz tubes. 
These self-starting high pres- 
sure arcs generate the richest 
known output of photo-chem- 
ical ultra-violet rays. They are 
available in various lengths, 
shapes, and wattages. Ask for 
Booklet No. T 27/46. 


HANOVIA LTD. 


The specialists in ultra-violet equipment 
SLOUGH 


London Showrooms: 3, Victoria Street, S.W.1 
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For the grinding of 

all kinds of Powders, 

Chemicals, Minerals, 
lours, Paints, Enamels, 

etc. Supplied lined with 

hard Porcelain, Silex or special 

linings, and can be insulated to suit 

particular classes of work. 

Send for our free illustrated literature. 


STEELE & COWLISHAW, LTD., 


Engineers 
(Dept. No. 27), COOPER STREET, 
HANLEY, STOKE-ON-TRENT. 
London Office: » High Holborn, W.C.1 


Telephone: ” Holborn 6023. 


Healy 4 « Contary 


Conlidy's Sxporianey ig 
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INJECTION MOULDINGS 


of the highest workmanship 
FOR ALL INDUSTRIAL and DOMESTIC APPLICATIONS 








J.F-KENURE LTD. 


FE LTHAM. MIDDLESEX, ENGLAND. 
ephone. FELTHAM. 2604-5-6 
Sole Selling ome for all Electrical and Engineering applications : 


THE MICANITE AND INSULATORS COMPANY, LTD. 
WALTHAMSTOW, LONDON, E.17 
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CLASSIFIED ADVERTISEMENTS 


Rate 3d. per word, minimum 3/-. Box Number Fee, 1/-. 





AGENCIES WANTED — 
Advertiser (London), specialized im packaging, closure, 
display and kindred materials, active and_ enter- 
prising, many years’ successful sales record with 
excellent home and export outlets, wishes to discuss 
so les_agency arrangements with manufacturers, etc. 
Box 7471, care of “ Plastics. 101-x2380 
Important Egyptian manufacturer of plastic material, 
with sound connection throughout Orient and Middle 
East, desires to contact British plastics .manufac- 
turers and die makers with a view to Tepresentation 
in these areas. Box 7860, care of “ Plastics”’ 
103-4855 
Manufacturers of exclusive lines, interested in New 
Zealand post-war markets, are offered services of live, 
up-to-date manufacturers’ representatives and agents. 
Engineering Alliance; Lid., Consulting and Efficiency 
Engineers, agents to the Engineering and Allied 
Trades. Temporary British address: 11 Albion 
Avenue, Stanley Park, Blackpool. 101-x35228 
Efficient sales organization in British India, with 
branches and distributors in all important cities 
and a staff of 125 travelling representatives, is 
interested in representing manufacturers of chemicals, 
patent medicines, patent foods, surgical and hospital 
requirements, laboratory equipment, rubber goods, 
plastics, refrigerators, paints and varnishes. Please 
apply by air mail to: The Sales Manager, Standard 
Pharmaceutical Works, Ltd., 67 Dr. Suresh Sarkar 
Road, Entally, Calcutta (Briti sh India). 101-9 
Representative with sound connection South Coast 
desires plastic agencies. Box 635, Smiths, ears 
Bournemouth 


——_———— BOOKS AND PUBLICATIONS ——_——_—— 
“Plastics Catalogs” for 1945, 1944, 1943. ry 
lent condition; wi ill separate. Offers to Box 73572 
care of “ Plastics.” 101-x2134 














——— FINANCIAL AND PARTNERSHIP 
Firm of Importers and Exporters would take finan- 
cial interest in injection mouiding concern. Write, 
Box 3283, Frost-Smith Advtg., 64 Finsbury ne ment, 
E.C.2. 02-4644 


MACHINERY, TOOLS AND PLANT ———— 
Two 15-punch Worssam rotary tableting machines, 
two Manesty No. 3 sin le-punch tableting machines, 
excellent. condition, all motorized 400/5/50, seen 
working. Write Box °F 705, care of Jackson's, 16 
Gracechurch St., E.C.3. 101-16 


Machinery, Tools and Plant Wanted 


Injection Moulding Machine wanted up 
capacity. Box 7854, care of “ Plastics.” 





to 2-oz. 
101-19 


OFFICES, BUSINESSES, PREMISES, ETC.—Wanted 
Suite of Offices required in Birmingham by old-estab- 
lished business concern. Full particulars to D., Box 
7864, care of ‘ Plastics.’ 101-1 


PRODUCTION 


Draughtsmen specializing in design of injection, trans- 
fer, compression moulds and all types of jigs and 
fixtures have capacity available immediately. ll 
sitios receive prompt attention. Box 7538, care of 
“ Plastic 101-x2571 
Manufacturing Company, N.E. London, have surplus 
capacity and full facilities for carrying out the 
assembly of moulded plastic products. Write in first 
instance to Box 7871, care of ‘ Plastics.” 
103-4854 
Inquiries 
101-18 


bata 7 AVAILABLE AND 
WANTED 








Rubber Moulders have immediate capacity. 
invited. Box 7853, care of “ Plastics.’’ 





SITUATIONS VACANT 


None of the vacancies under this heading relates 

a man between the ogee of 18 and 50 inclusive 

or @ woman between 18 and 40 inclusive unless 

he or she is excepted from the provisions of the 

Control of Engagement Order, 1945, or the vacancy 

is for employment excepted from the provisions 
of that Order. 





Manager, storekeeper and order clerk wanted for 
se and photographic material business. Lloyd’s, 
Bridge Street, Christchurch. 222-49 
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Dr D wanted. First-class man with 
pore oes of- plastic moulding tools, excel- 
lent opportunity for the right man, good prospects. 
Write, stating full details of experience and salary 
required, to Box 73524, care of ces, 4617 


Wanted, young graduate chemist as assistant to plant 
superintendent; knowledge of colour_ matching or 
plastics an advantage. Apply Box 7869, care of 
* Plastics. 101- 
Draughtsman required with knowledge of mould = 
ig . Apply, stating age, experience, etc., to 
7867, care of “ Plastics.” 101- °8 
Toolmaker required by small firm in Essex, must 
possess first-class practical experience in the produc- 
tion of plastic moulding tools; permanent progressive 
position with excellent prospects, Apply, giving full 
particulars of past experience and wages required, to 
Box 7537, care of “ Plastics.” 103-x2572 
Assistant required, preferably under 30, in sales office 
of important plastics manufacturers; knowledge of the 
chemistry of plastics would be an advantage. State 
full particulars of previous experience and salary 
required. Box 7868, care of ‘ Plastics.” 101-6 
Engraving and Dyeing. Men or women skilled in 
either or both required in progressive plastics factory. 
Apply, a age, experience, etc., to Box 7866. care 
of ‘ Plastics 101-7 
Craftsman wi ith experience in the forming and cement- 
ng of Perspex and cellulose plastics required by large 
concern situate in the Home Counties. Wri te, giving 
age, experience, etc., Box 7861, care of ‘ Plastics. 
101-13 
Maintenance Engineer required for plastic factory, 
‘London area. Please write, giving full details past 
experience, etc., to Box H.K. 7862, care of “ eT TM 





Manufacturers’ Agents for all types of plastic 

materials and fabricated goods require reliable sales- 
men to represent them on a commission basis in all 
parts of the British Isles. Full particulars to Belvane, 
Ltd., 101 Old Winton Road, Andover, 


Scandinavian Industrial Concern wants an experienced 
engineer possessing a practical background of several 
years, able to start and supervise a plant manufactur- 
ing plastics for different purposes. Apply to Box 
7859, care of “ Plastics. 101-15 
Experienced symthetic resin adhesives representative 
required by old-established plastics manufacturers 
near London, excellent salary and commission, pecma- 
nent appointment with prospects of advancement. 
Box 7855, care of ‘ Plastics.” 103-4860 


--——_—_——— SITUATIONS WANTED 


Young Man, 25, single; wishes to better position, 11 
years in plastics industry, experienced in mould 
design and all types of moulding, eight years in _tool- 
room, first-class bench hand, machinist and Keller 
diesinker operator, capable of organizing, good educa- 
tion, willing to travel anywhere, present salary £450 
Re Box 7434, care of “ Plastics.” 101-x2276 

dvertiser, able to take charge complete plastic 
plant installation, development and maintenance, long 
satisfactory service with leading firm, — change 
where abili ty will be acknowledged. 7462, care 
of “ Plastics.” * 101-x2332 
Plastics Technician (thermosetting), young, energetic, 
desires change. en years’ practical and technical 





experience, including ‘development, testing, produc- 
tion and tool design. Situation wae, be — 
Position abroad considered. Box 787, care 

‘“* Plastics.” 01- 75256 


Thermoplastic mouldings. Engineer (41), 15 years’ 
experience all phases production, mould, jig and tool 
design, seeks position with scope works or production 


manager. Reply to Box 7587, care of “ Plastics.’’ 
101-x2731 
Plastics Engineer (34) desires change, preferably as 
project or development engineer. aneeaee 
include B.Sc. (Mech. Eng., lst Class Hons.), M 


City and Guilds—Plastics (1st Class Pass), iiensd 
(2-year) and plastic moulding (1-year) apprentice- 
ships. Experience of injection, compression and 
transfer pee of thermosetting and thermoplastic 
resins, also of full processing of laminations, including 
wood, tool and onelting desigm experi ence. Minimum 
salary £900. Box 7613, care of ads oe 
1-x2826 
Rubber Technologist, with extensive pm... in 
dispersion processes, natural and synthetic latices and 
their application im industry, desires to change 
present position for one of wide scope and high 
responsibility in production or research. Box 7614, 
care of “ Plastics.” 101-x2825 








> 
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Situations Wanted—contd. 
Radio Frequency Development Engineer, 11 yeare’ 
experience transmitters, oscillators, desires contact 


plastic moulders or similar manufacturer; H.F. heat- 
ing application, equipment design. Box Hs ye care 
of ‘“ Plastics. 101-x23508 


Tool and Mould Maker requires position as manager 
or toolroom foreman, i4 years’ practical experience, 
used to costi ng and own designing. Box 7657, care 
of “ Plastics.” 101-x2940 


—_———_—_—_—_————_ WANTED 
Acetate and Nitrate. Sheet off-cuts and scrap plastic 
materials of every description wanted. We can arrange 
collection. Top prices paid. Lloyd’s, 72 Bridge Street, 
Christchurch, Hants. Phone, ( ‘hristchurch _— 


Wanted, large qu uantity of Handles (similar to child's 
skipping-rope andle). Would consider rejected 
material or surplus parts, suitably shaped. Write 
Pratt and Sons, Woodbridge Street, E.C.1. 101-4422 
Wholesalers wish to contact manufacturers of plastic 
goods for domestic use. Frigonia, Ltd., 10-12 Copthail 
Avenue, London, E.C.2. 102-4604 





Urea Powder, small or large quantities, any colour, 
required for export moulding orders. - 7269, 
care of “ Plastics.” 02-4605 
Merchants with established wholesale aa 


require mouldings of own design. Tools supplied it 
necessary. Write, Box 3285, Frost Smi | on teks 
64 Finsbury Pavement, E.C.2. 5 
P.V.C. Sheeting required, all colours, large. or small 
quantities. Offers to Box 7865, care of ‘ Plastics.” 
101-10 
London Wholesalers, serving 500 shops (not obsessed 
by export business), requires supplies of coloured and 
white tea cups, saucer egg cups, ashtrays and allied 
pest stic goods Continus ng business assured. Box 
65, care of lastics.’ 103-4856 
Wanted, injection moulding equipment for the manu- 
facture of tooth brush, shaving brush, other brush 
handles and other allied articles. Also automatic 
and semi-automatic brush-making machinery for a 
brush- we firm in South India. Box 7857, care of 
‘ Plastic 101-11 
Celluloid or cellulose acetate tubes, approximately 
1/8 in. by 1/16 in., required. Conti nuous orders 
ane Box 7858, care of “ Plastics.” 101-17 
rea and phenol moulding powder, 


in all colours, 
urgently wanted. Box 7856, care of 


= ra ics. 
02-4859 


——_——————— MISCELLANEOUS 

400-Ton Vertical 4-Column Pie om Upstroke 
Hydraulic Press by Shaw, ram 1 dia. by -in. 
stroke, maximum daylight 48-in. he pressure on 


ram 2-3 tons per sq. in., 5-in. dia. columns, complete 
with five new steel steam-heated plattens, 72 ins. 
by 51 ins 


635-Ton Vertical 4-Column Hydraulic Press by Shaw, 
ram 18-in dia, by 54-in. stroke, maximum daylight 


working pressure on ram 2'5 tons per sq. in., 
table 72-in. by 48-in., columns 7-in. dia. (two avail- 
able). 
400-Ton Vertical < Column 15-Daylight Upstroke 
Hydraulic — > Rose, Downs and Thompson, ram 
16-in. dia. 6-i stroke, 6-in. dia. columns, 
working i 2 sein per sq.. in., complete with 
steel plattens 35-in. by 24-in by ™%-in. thic 


50-Ton Vertical 4-Column Upstroke Hydraulic Press 
by Planters Eng. Co., ram 8-in. dia., side return rams 
1¥,-in. dia., complete with two thermostat cally con 
trolled electrically heated mild steel plattens, Fraser 
Mono-Radial Pump and 3 h.p. motor 400 volts 
S-phase 50 cycles, all new 1945. 

Harland Multi-stage Low-pressure Hydraulic Pump, 
direct coupled to 175 b.h.p., Harland motor 400 volts 
S-phase 50 cycles 2,950 r.p.m. with starter, 4-in 
suction and delivery, capacity 300 g.p.m. at 500 Ib 


pressure, new 
Pump by Mills, rams 


94 
Vertical 6-Throw Hydraulic 
2%4-in., 2-in. and 1'4-in. dia. by 6-in. stroke, mounted 
h B.T H. 
960 


on tank bed and vee rope driven by 25 Pp. 

slip ring motor, 400-volt 3-phase 50 cycles, 
r.p.m., with starter, working pressure 2 tons per sq. in. 
Horizontal 4-Throw ay ic Pump by Planters Eng. 
Co., rams 2%4-in., 15-i 1¥%-in. dia. by 21-in. stroke, 
mounted on tank od. vee rope driven from 8 h. 
Brook motor, 400 volts 3-phase 50 cycles, with starter, 
2 tons per sq. in. pressure, new 2. 
Newman Industries, Ltd., Yate, Bristol. 
Factory Time Recorders. 
Vigilant 
tenance Co., 


Service rental. 
ime Recorder, Supply and Main- 

28 Mayfie! d Road, Sutton, Surrey. 
101-3531 
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impregnation and coating of fabrics and papers. Also 
cutting and reeling, all expertly done by The “ Trans- 

proof’ Paper Co., Purley Way, Croydon. Phone, 
ean 6157. 104-3954 
Monomarks. Permanent London Address. Letters 
redirected, 5s. p.a. Write Monomark BM/MONO76, 
W.C.1. 104-4420 
Moulds. Grained embossing plates and rollers. J 
Martin and Sons, Ltd., Ardwick, Manchester, q 
110-4421 
Manufacturers! Idea for new bathroom gadget 
(patented), suit ane. Vrite, Box 7461, 
care of “ Plastics Rs x2324 
Crystal Acetate, approximately 4 cwt. 2 mm., 
crystal acetate in sheets, for sale. Box 7870, care of 
“ Plastics.’ 101-4 


Pulverizing and Grading. Reduction of most thermo- 
plastics down to 200 mesh undertaken by Dohm, Ltd., 
167 Victoria Street, London, S.W.1. 108-4533 
Sir William Crawford and Partners, Ltd., Industrial 
Designers, undertake ogee and styling of new_pro- 
ducts or machines. Work ing OF protesypes made if 
required. 253 High Holborn, Phone, Rathoge 
4381. 22-50 
Engindex. New directory, bibliography and PRE tog 
tion service for mechanical and civil engineers. Fully 
comprehens:ve, always up to date. Send stamp for 
full particulars. BCM/Engindex, London, W.C.1. 
102-x1232 
1 hp. 
by best 


New Electric Motors for immediate delivery, 
o 5 h.p., 400 440 volts, 3-phase, 50 cycles, 
makers No licence. The Sterling Pump re Ltd., 
Spalding. 4858 
The Carbon-Silicon Co., P.O. Box 4138, Pe 
wish to contact manufacturers of plastic materials, 
moulding powders, machinery and chemicals, suitable 
for household building and engineering plastic 
products. Interested also _ silicon, boron, and 
inorganic binders and coating 2- 
Plastic Paint Powder and “Crystals (patented) for 
producing finest resin-bound water-paint. Exceptional 
a war demand expected for home and foreign trade 
irms desiring to manufacture under licence, write 
‘** Plastics,” 
Street, Bristol 


RESTRICTORS 
horde 


——_ 


Pearce’s Advertising Agency, Menhan. 





to the specific 
requirements of 
our customers 


Makers of all ty- 
pes of repetition 
products from 
the bar in all 
metais 


M-C:L and | REPETITION LTD. 


Pool Lane Langley Birmingham. 














BOOKS 


. . . on plastics 


Scarce . like everything else. 
But what are available—on this 
and other specialist subjects— 
can be obtained from :— 


STOBART & SON 


The Specialist Booksellers 
316, IVYDALE ROAD, LONDON, S.E.15 














Printed in England and Published Monthly by the Proprietors, TEMPLE PRESS LTD., BOWLING GREEN LANE, LONDON, E.C.1. 








PLASTICS OCTOBER, 1945 


Control temperature and 





Sound, heat-saving 
: suggestions 











There are two main ways of saving heat—and fuel : (1) don’t apply 


: to a job any more heat than it needs, and (2) prevent heat from 
getting away unused. « The solution for (1) is often thermostatic 
i control, and for (2) proper insulation of all hot surfaces. 

: On both subjects first-class advice is given in the following 


Bulletins written by experts for your help and guidance : 


THERMOSTATIC CONTROL FOR HOT WATER HEAT INSULATION (LAGGING) 
AND STEAM (Bulletin No. 11) (Bulletin No. 2) 


Describes the various methods of A concise reference-book on 


automatic temperature control and 
their application in central heat- 
ing, hot water supply, process 
heating, engine cooling (and waste 
heat recovery), steam production. 
For the best results in fuel saving, 


lagging materials and the effective 
heat insulation of steam and hot- 
water pipes, boilers, economisers, 
calorifiers, cylinders and steam 
chests and other steam spaces. 











correct choice of the control 
method for the particular purpose ysyLaTION OF FURNACES 
is essential. The Bulletin will guide (py jjerin No 17) 

you in making that choice. : 


THERMAL INSULATION OF BUILDINGS 
(Bulletin No. 12) 


Here, in condensed form, is a 
complete guide to the insulation 
of rooms and buildings to prevent 
excessive loss of heat. 


The loss of heat from an uninsu- 
lated, or badly insulated, furnace 
may be more than 20%. Proper 
insulation may reduce this loss to 
less than 5%, resulting in a fuel 
saving of 15%. 





THESE BULLETINS are in every sense practical. They 
provide specialist information for the managing executive 
and the man on the job. Copies are free from your 
Regional Office of the Ministry of Fuel and Power. 








ISSUED BY THE MINISTRY OF FUEL AND POWER 
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hose who are reputed to be well 
informed on the intricacies of the human 
nervous system: advise knitting as a sooth- 
i perpve, however, 







at " ACETATES 
4 ~ LAMINATED MATERIALS 


=: 


Sa 
that other motives account for its popu- 
larity amongst women. They have for so 
long regarded this placid pursuit as their 
own peculiar prerogative that only a 
few males of the rarest courage (such as 
our admiral above) have essayed to knit 
in public. Thus it happens that we at 
Erinoid have never sought initiation into 
the craft, but we are well versed in the 
Plastics materials from which knitting pins 
are fashioned and are always happy to 
discuss technical problems with makers 
of these and similar articles. 


i ERS OF MODERN PLASTICS MATERIALS 
e PHENOLIC RESINS e 

ae <2 e VINYL RESINS 
ERINOID LIMITED, LIGHTPILL MILLS, STROUD, GLOUCESTERSHIRE © 


POLYSTYRENE 
e@ CASEIN MATER’ALS 


